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(54) Pyrazolopyrimidinone cGMP PDE5 inhibitors for the treatment of sexual dysfunction 

(57) There is provided compounds of lormula IA and of formula IB, 
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wherein R 1 , R 2 , R 3 , R 4 and A have meanings given in the description, which are useful in the curative and prophylactic 
treatment of a medical condition for which inhibition of a cyclic guanosine 3\5'-monophosphate phosphodiesterase (e. 
g. cGMP PDE5) is desired. 
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Description 

Field of the Invention 



ELn^r 5 pharmaceu,ical| y usef "' compounds, in particular compounds which are useful in the 

^5 rnnln" H 9 rr' n l J m ° n0Ph0Spha,e *»**»*»~»» PDEs). such as type 8 cycle guanos ne 
' 6 P hos P hodies «^ases (cGMP PDES), The compounds 1 therefore have utility in a variety of thera- 
peutic areas, including male erectile dysfunction (MED). 



Prior Art 



[0002] international patent application WO 94/28902 discloses the use of'perfain P y,azolo P yrimidinone 



in the treatment of impotence 



compounds 



Disclosure of the Invention 

[0003] According to a first aspect of the invention there is provided compounds of formulae IA and IB: 





IA 



IB 



\ 



wherein 



A represents CH or N; 

r»i2 P Ht en,8 K H f 1 ' alkylHet1 ' 3ryl ° r a,ky,ary1, a " °' Which are °P tional| y substituted by one or more subs.ituents 
selectee Ifrorr i halo, cyano, nitro, lower alkyl, OF*, C (0)R6, C (0)OR7, C(0)NR8r 9 , NR^o^-soSf!^ 
R2 and R3 independently represent H or lower alkyl, which latter group is optionally substituted and/of terminated 

?r^3^" r tect6d ,rom ary1, Het1, hal0 ' cyan0, ni,ro * OR5, C " 0)R6 ' C( ° )0R7 - ^ 

R 4 represents S0 2 NR 1 2Ri 3 ; ' 

■R" and RW independently represent H; lower alkyl optionally substituted and/or terminated by one or more sub- 
^fn, ary '' HSt 1 ha '°' Cyan °' ni,r °' l0Wer alk y'' OR5 . C <0)R 6 . C(0)OR7, C(0)NR3R9 NR^RiOa 

oftsr ;He,;ort ° 9e,herwi,hth ^ 
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/v|a 



s 




■ Ila 

is Ri4 and R 15 independently represent H, lower alkyl, C(0)R 6 , C(0)0R 7 or C(0)NR 8 R 9 ; 

Het 1 represents an optionally substituted tour- to twelve-membered heterocyclic group, which group contains at 

least one nitrogen atom and, optionally, one or more further heteroatoms selected from nitrogen, oxygen and 
• sulphur; • 

Het 2 represents an optionally substituted three- to twelve-membered heterocyclic group, which group contains at 
20 least one nitrogen atom and, optionally, one or more further heteroatoms selected from nitrogen ; oxygen and 

sulphur; and 

R 5 , R 6 , R 7 , R 8 R 9 , R 10a , R 10b , R 11a and ft 11b independently represent, at each occurrence when used herein, H 
or lower alkyl; 

zs or a pharmaceutical^, or a veterinarily, acceptable derivative thereof; provided that when R 2 represents C v6 alkyl and:- 

(a) A represents CH; R 1 represents Het 1 or CH 2 Het 1 (in which both cases Het 1 represents a C-linked 6-membered 
•/• • 'heterocyclic group containing one or two nitrogen atoms; optionally imthe form of its mono-N-oxide, or a C-linked 

5-membered heterocyclic group containing from one to four heterpatoms selected from nitrogen, oxygen and sul- 
30 phur, wherein either of said heterocyclic groups is optionally substituted with one or two substituents selected from 

< . C-,.4 alkyl; which alkyl group is optionally substituted with C v4 alkoxy, halo or NH 2 ), phenyl or benzyl (which latter 
• two groups are optionally substituted with one or'two substituents selected from C,: 4 alkyl, C 1w4 alkoxy, halo, CN, 
CONH 2 , N0 2 , NH 2 and S0 2 NH 2 ); and R 3 is C v6 alkyl optionally substituted with C v4 alkoxy; then R 12 and R 13 do 
not represent, together with the nitrogen atom to which they are attached, a piperazinyl group, optionally substituted 
35 in the 4(N) position with alkyl optionally substituted with OH, C,. 4 alkoxy or CONH 2 ; and 

(b) A represents N; R 1 represents CH 2 Het 1 (in which Het 1 represents a C-linked 6-membered heterocyclic group 
containing one or two nitrogen atoms, optionally in the form of its mono-N-oxide, or a C-linked 5-membered het- 
erocyclic group containing two or three nitrogen atoms, wherein either, of said heterocyclic groups is optionally 
substituted with C 1 . 4 alkyl) or benzyl; and R 3 is C^. A alkyl (optionally substituted with one or two substituents se- 

40 lected from OH, C^. 4 alkoxy, benzyloxy, NR 5a R 6a (where R 5a and R 6a are each independently selected from H and 

C v4 alkyl or, together with the nitrogen atom to which they are attached, form a pyrrollidinyl, piperidinyl or mor- 
pholinyl group), phenyl, furanyl or pyridinyl), C^g cycloalkyl or 1-(C 1 . 4 allkyl)piperidinyl; then R 12 and R 13 do not 
represent, together with the nitrogen atom to which they are attached, a 4-piperazinyl group, optionally substituted 
with one or two C,^ alkyl groups, optionally in the form of its 4-Noxide, and optionally substituted at the 4(N) 

45 position with C v4 alkyl optionally substituted with one or two substituents selected from OH, NR 5a R 6a , CONR 5a R 6a 

(in which both cases R 5a and R 6a are as defined above); 

which compounds are referred to together hereinafter as "the compounds of the invention 0 . 

[0004] The term "aryl", when used herein, includes six- to ten-membered carbocyclic aromatic groups, such as phenyl 
so and naphthyL Each "aryl" group identified herein is optionally substituted with one or more substituents selected from 
halo, cyano, nitro, OR 5 , C(0)R 6 , C(0)OR 7 , C(0)NR 8 R 9 , NR 1 ° a R 10b , S0 2 NR 11a R 11b , N(H)S0 2 R 11a and lower alkyl, 
which latter group is optionally substituted and/or terminated by one or more substituents selected from halo, cyano, 
nitro, lower alkyl, OR 5 , C(0)R 6 , C(0)OR 7 C(0)NR 8 R 9 , NR l0a R l0b , S0 2 NR 11a R 11b and N(H)S0 2 R 11a 
[0005] The term "Het 1 ", when used herein, includes four- to twelve-membered, preferably four- to ten-membered, 
55 ring systems, which may be aromatic in character. Each "Het 1 " group identified herein is optionally substituted with 
one or more substituents selected from halo, cyano, nitro, OR 5 , C(0)R 6 , C(0)OR 7 , C(0)NR 8 R 9 , NR 10a R 1 0b , 
S0 2 NR 11a R 11b , N(H)S0 2 R 11a and lower alkyl, which latter group is optionally substituted and/or terminated by one or 
more substituents selected from halo, cyano, nitro, lower alkyl, OR 5 , C(0)R 6 , C(0)OR 7 , C(0)NR 8 R 9 NR 10a R 10b 
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Sfnv h T? L , 2 ,6rm ■ He ' 1 ' ' hUS inC ' UdeS 9f0ups such as °P ,ionall V subs,ituted azetidinyl, pyr- 

nv I )2 T V ' ,nd0l f l - oxa j Jiaz °. | y , ! ^iadiazo^l, triazolyl, tetrazolyl, oxatriazolyl, thiatriazolyl. pyridazinyl. morpho.i- 
KJS pynd,nyl quinolinyl, isoquinolinyl, piperidinyl, pyrazolyl, imfctezopyridiny, and pfperazinyl. 

s Z ?sLl T h ' k US6d h6re,n ' inC ' UdeS ,hree " '° ^-membered, preferab^ four- to ten-membe ed, 
nng systems, which may be aromatic in character. Each "He.*' group identified herein is optionally substituted with 

Z^^^r^^ d T^\^ cyano ' ni,ro ' OR5 ' C(0)R * C( °>° R ' C(0)NR8R9 ' 

bv on^ or mo 1 k , , ( 2 d '° Wer Wh,Ch laUer 9roup is optiona "y substituted and/or terminated 
MRiTaLob ^oSSir 8 S ,r ° m hal °' Cyan °' ni,r ° : ' OWer alk * ORS - C <°) R6 - C (0)OR 7 . C(0)NR8R9 

io ° 2N R b 8nd N ( H )S0 2 R-. The term thus inc.udes groups such as imidazo.y , indolyl. oxadiazdyl' 

th.adiazolyl, tnazofyl, elrazolyl, oxatriazolyl, thiatriazolyl, pyridazinyl, pyr'imidinyl, pyrazinyl. pyridinyl, quinolinyl iso 
q nohnyl, morphohnyl, tetrahydrothiazinyf pyrazolyl, imidazopyridiny. and aza- and diaza«yc.o 1(0,1 Jalky g ouS 
such as az.nd.ny . azet.d.nyl, pyrrolidinyl, piperidinyl, piperazinyl, aza^ or diazacyclohepty, -cycloocty «£JZf 
-cyclodecyl, -cycloundecyl and -cyclpdodecyl. Y <;ycionon y | ' 

[0007] All Het 1 and Het 2 groups may also be in the form ot an N-oxide 

15 attachld iTthe nZf T "ff ' ^ ^ ^S^" fePreSenl ^ ,hG ni,r °9 en a,0m t0 Which ^ ™ 

attached is the nitrogen atom that must be present in this ring 

R^^ut^'K' R?C S R d S herein ' iPC,UdeS Cl " 6 8lkyl - A ' kyl 9r ° UP£ WNCh * * * R6, R8 ' *>■ 

,H ' * ' R ' R ' R andR15ma y ^present, andwith which R1.R12R13. aryland Het (HeO and Het2l 

- ra,u e rI^ 6 U,ed ', may '' T ,h6re " 3 ^ °' Carb ° n a '° mS ' be ,inear « inched be atu ated o 
halo mom ' ^ ' ^ ^ CyCHC/aCyClic ' be in,erru P ted b * ^en, and/or be substituted by one or more 

[0010] The terms "alkylHefi" and "alkylaryl" include C,. 6 alkylHeti and b,. 6 alkylaryl. The alkyl groups (e o the C 
alky, groups) of alkylHeO anda.kylary, may, when fhere is a sufficient number of Lbon ^bSSStlS? 

- ™ e ned° ' and/ ° r " imerrUP,ed ^ ° Xy9en ^ - in ,h ' S ««* the «-» ™" *S 

[0012] The term "pharmaceutically, and velerinarily, acceptable derivative" includes salts and solvates Salts which 
so H k TJ inC,Ude: 3Cid addi,i ° n Sa ' ,S ' ,0f eXample ^ Sa " s 'ormed with inorganic acids such as hy*och"o * ■ 

ir s r;o r s m ulp d hur ;r h nd pn ° sphqric,acid ' with carboxyiic acids ° r ^j p ^ c «** ^ JSSEm 

ar^o^ 

^ircSd^sira^^^^ 

3£ [0014] Preferred compounds of the invention include those wherein: 

o R neTmo^\Sgenl; ylHet1 ' rePfeSen,S 3 six - membered aromat - heterocyclic group containing 

R 2 represents linear, branched, cyclic, or acyclic lower alkyl 

«n whi^pf 'i" ear ;. brancbed " c V clic ' or ac V clic '°wer alkyl,' which is optionally substituted or terminated by OR* 
(in which R5 is H or linear, branched, or cyclic C r C 3 alkyl); 

FP2 and Ri3 independently represent H; linear, branched cyclic or acyclic lower (e.g. C, ,) alkyl which alkyl qrouo 
.8 optionalhy substituted and/or terminated by one or more subs.ituents selected from ORS (in which * h Z 

' ° f ^ iC Cl " C3 a ' kyl) ' H6 i 1 (Wh6re Het1 fepreSen,S a si*-membered aromatic heterocyclic group 
• con a n inn T °' °' ^ R R11; Hal1 (where HeV represents a six-membered heterocyclic group 

0 H r X l° n,, T nS); ° r ' t096ther Wfth ,he nitr ° 9en a, ° m ,0 which the y are atta ' h <*. represent mor 
one 1 I \ ■* ° r dia2ac y cl °-( C 3-C 8 )-alkyl (which latter groups are all optionally substituted by 

6Cted ,r ° m OXO ' e,h y |eneketal - ORS which RS is H or linear, branched, or cyclic C, 

SiJh r 4 h SI °l {e Q - a,kyl) - ° r 3 S,rUC,Ural ,ra9ment of ,ormula " a as hereinbefore defined n 
which Ri4 and Ris .ndependentfy represent H, linear, branched, cyclic, or acyclic C r C 3 alkyl or C(0)OR7 where 
R 7 represents linear or branched C r C 4 alkyl. ^wn.wwre 

[0015] More preferred compounds of the invention include those wherein: 

55 R 1 represents C,-C 3 alkylpyridinyl; 

R 2 represents linear or branched C r C 4 alkyl; 

R3 represents linear or branched C r C 3 alkyl,' optionally terminated by C, 2 alkoxy 

R and R13 independently represent H (provided that they do not both represent H); linear or branched C,-C 3 
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alkyl, which alkyl group is optionally terminated by one or more substituents selected from 0,. 2 alkoxy, pypdinyl, 
or NR 10 R 11 (in which R 10 and R* 11 independently represent H or C,-C 3 alkyl); piperidinyl (optionalJy substituted in 
the 1(N) position by COOR" 7 (in which R 7 represents linear or branched C r C 4 alkyl)); pyrazinyl; or, together with 
the nitrogen atom to which they are attached, represent morpholinyl, tetrahydro-1 ,4-thiazinyl, azetidinyl, piperidinyl, 
5 1 ,4-diazacycloheptyl (all of which are optionally substituted by one or more groups selected from linear or branched 

C r C 3 alkyl, oxb, ethyleneketal, OH, C,'. 2 alkoxy or NR 10 R 11 (where R 10 and R 11 independently represent H, straight 
or branched C r C 3 alkyl)), or a structural fragment of formula Mb or lie: 



w 




20 

lib Ik 

in which R 14 and R 15 either both represent H, or one represents H and.the other represents linear, or branched C V C 3 
alkyl or C(0)OR 7 , where R 7 represents linear or branched C r C 4 alkyl. 
25 [0016] Particularly preferred compounds of the invention include those wherein: 

R 1 represents C v2 alkylpyridin-2-yl (e.g. methylpyridin-2-yl); 

R 2 represents linear C 2 . 3 alkyl (e.g. ethyl or n-propyl); i . • . ».>.... 

R 3 represents C 2 -C 3 alkyl, optionajly terminated by OCH 3 ; 

30 Ri2 anc j pi 3 independently represent H (provided that they do not both represent H); methyl or ethyl (both of which 

are optionally terminated with OCH 3 ,NH 2 , NH(ethyl), N(methyl) 2 or pyridin-2-yl); 1-ethyloxycarbonylpiperidinyl; 
pyrazin-2-yl; or, together with the nitrogen to which they are attached,* represent morpholinyl, 4-piperidinyl (optipn- 
ally substituted by C^. 2 alkyl, ethyleneketal, oxo and C-,. 2 alkoxy), 1 ,4-diazacycloheptyl (optionally substituted by 
0^2 alkyl), azetidinyl (optionally substituted by OH, N(methyl) 2 or NH(ethyl)), tetrahydro-1 , 4-th iaziny I (optionally 

35 substituted by dioxo (at'the 1,1 -position)), or a fragment of formula Jld : Me or lit: 



40 



45 




50 lid He Ilf 

[001 7] Most preferred compounds of the invention include the compounds of Examples 1 to 25 described hereinafter. 
[0018] The compounds of the invention may exhibit tautomerism. All tautomeric forms of the compounds of formulae 
55 ia and IB, and mixtures thereof, are included within the scope of the invention. 

[0019] The compounds of the invention may also contain one or more asymmetric carbon atoms and may therefore 
exhibit optical and/or diastereoisomerism. Diastereoisomers may be separated using conventional techniques e.g. by 
fractional crystallisation or chromatography. The various stereoisomers may be isolated by separation of a racemic or 
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other mixture of the compounds using conventional techniques e.g. fractional crystallisation or HPLC The desired 
• optical .somers may be prepared by reaction of the appropriate optically ac.rve starting materials under conditions 
whch will not cause racem,sat.on or epimerisation. Alternatively, the desired optical isomers may be prepared-by 

' / °' faCema,e US ' n9 3 SUi,ab ' e Chifal SUpP ° rt ° f ' Where appropriate, by fractional crystal 

hsat on of the diastereo,somer,c salts formed by reaction of the racemate with a suitable optically active acid or base 
All stereoisomers are included within the scope of the invention 

EfSL A ' S0 "f? W v? SC ° Pe ° f ' he inVen,i ° n 3re radiolabel1 ^ derivatives of compounds of formulae IA and 
IB which are suitable for biological studies. 

Preparation ' i * ' 

' ' . ' * ' * \ 

[0021] According tp a further aspect of the invention there is provided'pro'pesses for the preparation of compounds 
of the invention, as illustrated below. H 
[0022] Yhe following processes are illustrative of the general. synthetic procedures which may be adopted in order 
to obtain the compounds of the invention: ■ K 

Ed .llB C r ^ eX U .ive S |y 0, f ° rmUlae * ^ ^ reac,ionof ' c °" es P°^9 compounds of formulae 





1 SO., Y 

2 1MB 



,N— Ri 



1^!!?/ ^ 3 ' eaVin ^ 9 ?^ P ' SUCh 35 hal °' Pfe,erably Chl0r °' bromo or iod0 ' and R1 - R2 . R 3 and A are as previously 
defined for compounds of formulae IA and IB, with a compound of formula IV: 



R 12 R 13 NH |V 



wherein R« and R" are as previously defined for compounds of formulae IA and IB 

St such rfcTr 1 at °! ar ° Und r °° m ,empera,ure ' P< M V ». presence of an appropriate 

T»Z 1 . m ■ \? 6 ' ace,one/water - or dichloromethane, using an excess of the compound of formula 

ITaZ T "I SnCe °' an ° ther SUi,ab ' e baS6 ' SUCh 35 ,rielh y |amine - Alternately, the reaction may be 

performed at room temperature, in a suitable solvent, such as tetrahydrofuran, using an excess of the anion of the 
compound of formula IV, formed by reaction of a compound of formula IV with a suitable base (e.g. sodium hydride) 
in a suitable solvent (e.g. tetrahydrofuran), at or around room temperature Y 

oSu^^ 
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10 





NH 2 ', 



75 



VA 



VB 



wherein R 1 , R 2 and R 3 are as previously defined lor compounds of formulae IMA and 1MB, using methods known to 
those skilled in the art for converting an amino group to an S0 2 Y group (in which Y is as previously defined for com- 

20 pounds of formulae III A and 1MB). For example, compounds of formulae IMA and 1MB in which Y is chloro may be 
prepared by reacting a corresponding compound of formula VA or VB with about atwo-fold excess of sodium nitrite in 
a mixture of concentrated hydrochloric acid and glacial acetic acid, at from about -25°C to about 0°C, followed by 
treatment with excess liquid sulphur dioxide and a solution' of about a three-fold excess of cupric chloride in aqueous 
acetic acid, at from about -15°C to about room temperature. 

25 [0026] Compounds of formulae VA and VB may be prepared by cyclisation of corresponding compounds of formulae 
VIA and VIB, respectively: 



30 



35 



40 



x OR 3 O 




VIA 



H 2 N 



OR 3 O X ^ N 





VIB 



wherein R 1 , R 2 and R 3 are as previously defined for compounds of formulae VA and VB. 

45 [0027] This cyclisation may be accomplished under basic, neutral or acidic conditions using known methods for 
pyrimidone ring formation. Preferably, the cyclisation is performed under basic conditions using an alkali metal salt of 
an alcohol or amine, such as potassium /ert-butoxide or potassium bis(trimethylsilyl) amide, in the presence of a suitable 
solvent (e.g. an alcohol), optionally in the presence of molecular sieves, for example at elevated (e.g. reflux) temper- 
ature (or, if performed in a sealed vessel, at above reflux temperature). The skilled person will appreciate that, when 

so an alcohol is selected as solvent, an appropriate alcohol of formula R 3 OH, or a sterically hindered alcohol, e.g. 3-methyl 
pentan-3-ol, may be used if it is intended to mitigate alkoxide exchange at the 2-position of the pyridin-3-yl substituent. 
[0028] Compounds of formulae VIA and VIB may be prepared by the reduction of corresponding compounds of 
formulae VIIA and VIIB, respectively: 



55 
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10 



15 



20 




VIIA 



H 2 N 



OR 3 ' 0 





VIIB 



N-R 



1 



wherein Ri. and R3 are as defined previously for compounds of formulae VIA and VIB. by convenlional techniques 
nllTr^T hydr0 t 9e K? ati °? Pr redUC,i ° n in ' he Pr6SenCe °' SnC ^ Venation may be achieved using a Raney 

s;:^:Sc s e,hand at a hydro9?n pressure of about i5okpa to ^ 

rjZZSr 19 ^ PfePared reaC,i ° n ° f COrreSp ° nd ^ compound, o. formufae 



25 



30 



35 




HoN 




VIIIB 



wherein Ri -and R2 are as defined previously for compounds of formulae VIIA and VIIB, with a compound of formula 
IX or a carboxylic acid derivative thereof: 



40 



45 




50 



IX 



55 



wherein FP is as previously defined for compounds of formulae VIIA and VIIB 

252 in I?' 8 Tr ti0n ^ b f aChieVGd by Conventlonal amide bond torming techniques which are well known to those 

wrtn ™ h f r f eXa T w..f n 3Cyl ha ' lde (e " 9 ' Ch, ° rlde) derlV3tiVe 0f 3 Com P° und °< tormu,a ,X ™y be reacted 
with , a compound of formula VIIIA or VIIIB in the presence of an excess of a tertiary amine, such as triethylamine or 

^ ' n V f feSenCe ° f 3 SUjt3b,e C8ta,ySt ' SUCh 35 4 ^™%' a ™opyridine, in a suitable scLnt such 
as dichloromethane, at a temperature of about 0°C to room temperature. 
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. [0031] A variety of other amino acid coupling methodologies may be used to couple the compound ot formula VIIIA 
or VIIIB with the compound of formula IX. For example, the acid of formula IX or a suitable salt thereof (e.g. sodium 
salt) may be activated with an appropriate activating reagent, e.g. ,a carbodiimide, such as 1 , 3-dicyclohexy Icarbodiimide 
or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, optionallysig the presence of 1-hydroxybenzotriazole 

5 hydrate and/or a catalyst such as 4-diaminomethylpyridine; a halotrisaminophospfnonium salt such as bromotris(pyr- 
rolidinyl)phosphonium hexafluorophosphate; or a suitable, pyridinium salt £uch as 2-chloro-1 -methyl pyridinium chlo- 
ride. Either type of coupling reaction may be conducted in a suitable solvent such as dichloromethane or tetrahydro- 
furan, optionally in the presence of a tertiary amine such as N-methylmorpholine or'N-ethyldiisopropylamine (for ex- 
ample when either the compound of formula VIIIA or VI if B, or the activating agent is presented in the form of an acid 

i'o addition salt), at from 1 about 0°C to about room temperature. ' 

[0032] Alternatively, the carboxylic acid function of compounds of formula 1 IX may be activated using an excess of a 
reagent such as N,N'-carbonyldiimidazole in an appropriate solvent, e.g. ethyl acetate, dichloromethane or butan- 
2-one, ai from about room temperature to about 80°C, followed by reaction of the intermediate imidazolide with a 
compound of formula VIIIA or VIIIB at from about 20°C to about 90°C. 

75 [0033] Compounds of formulae IMA and 1MB, in which A is CH, may be prepared from corresponding compounds of 
formulae XA and XB, respectively: 



20 



25 



OR3 




30 



XA 




N— R1 



wherein R 1 , R^and R 3 are as previously defined for compounds of formulae IDA and 1MB, for example usjng conventional 
methods for the introduction of a S0 2 Y group into an aromatic ring system, such as reaction of a compound of formula 
XA and XB with a compound of formula S0 2 Y and/or a compound of formula YS0 3 H. When Y is chloro, an excess of 
35 chlorosulphonic acid, optionally with an excess of thionyl chloride, at from about 0°C to room temperature may be used 
in an appropriate organic solvent (e.g. dichloromethane). 

[0034] Compounds of formulae XA and XB in which R 1 represents alkylHet 1 or alkylaryl may be prepared by alkylation 
of corresponding compounds of formulae XIA and X1B, respectively: 



40 



45 



OR 3 HN 





so 



XIA 



XIB 



wherein R 2 and R 3 are as previously defined for compounds of formulae XA and XB, using methods which are well 
55 known to those skilled in the art. For example, this reaction may be accomplished by reaction of a compound of formula 
XIA or XIB with a compound of formula R 1a L 1 , wherein R 1a represents alkylHet 1 or alkylaryl, and L 1 is a suitable leaving 
group, using conventional techniques which are well known to those skilled in the art. Preferably, the leaving group is 
halo (preferably chloro, bromo or iodo) and the alkylation is performed in the presence of an appropriate base (e.g. 
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formulae XVA and XVB mav be reacted with » mmnn ,^ „, 7 , ™ I. 0ut 50 C ' Altern ^'vely, compounds ol 
laryl, using dassica, J2£ SIC ^ r6PreSen,S ^'^ ° f a,ky " 

xTa!^^ 



70 



75 




H 2 N 



OR 3 "o 





NH 



20 



XI IA 



XIIB 



25 



30 



wherein R2 and R3 are as previously defined for compounds of formulae XI A and KIR Th.c ^b- . 

XIIIA and XIIIB .aspaauS™ V P '* Pa 'f by ""P'" 9 compound, ol to,™,,. 





o 






H 2 N< \ 


J 




Jji 

H 2 N 




40 




R2 




H 2 N 



XIIIA 



xniB 



45 



'^izsszz? ,o ' comwds oi ,ormuiae xiia - * ■ «•"■»»- - » 



or a 




EP 0 995 750 A1 



wherein R 3 is as previously defined for compounds of formulae XII A and XIIB, using techniques known to those skilled 
in the art. For example, the reaction' may be achieved using analogous amide bond forming techniques to those pre- 
viously described for preparatidn of.compounds of formulae VIIA and VIIB. 

[0037] Alternatively, compounds of formulae XA and XB, as defined hereinbefore, may alternatively be prepared by 
5 cyclisation of corresponding compounds of formulae XVA and XVB; respectively: 



10 



15 




XVA XVB 

20 

wherein R 1 , R 2 and R 3 are as previously defined for compounds of formulae XA and XB. This cyclisation may be 
accomplished using analogous conditions to those described previously for preparation of compounds of formulae VA 
andVB. 

[0038] Compounds of formulae XVA and XVB may be prepared by reacting corresponding compounds of formulae 
25 VINA and VIIIB, as defined hereinbefore, with a compound of formula XIV, as defined hereinbefore, or a carboxylic acid 
derivative thereof. The reaction may be achieved using analogous amide bond forming techniques to those previously 
described for preparation of compounds of formulae VIIA and VIIB. 

[0039] Compounds of formulae VINA and VIIIB are available using known techniques .• For example, compounds-of 
formulae VINA and VIIIB in which R 1 ( represents alkylHet 1 or alkylaryl, may be prepared by alkylation of corresponding 

30 compounds of formulae XI HA and XIIIB, for example using analogous methods to those described hereinbefore. For 
example, compounds of formulae XII I A and XIIIB maybe reacted with a compound of formula R 1a L 1 3s hereinbefore 
defined, using conventional techniques. Preferably, the leaving group is halo (preferably chloro, bromo or iodo) and 
the alkylation is performed in the presence of an appropriate base (e.g. cesium carbonate), in an appropriate solvent 
(e.g. dimethyl formamide, or acetonitrile), optionally in the presence of sodium iodide or potassium iodide, at from about 

3S room temperature to about 80°C. 

[0040] 2. Compounds of formulae IA and IB may be prepared by cyclisation of corresponding compounds of formulae 
XVIA and XVIB, respectively: 



40 



45 



SO 




XVIA XVIB 

55 wherein R 1 , R 2 , R 3 , R 4 and A are as defined previously for compounds of formulae I A and IB. This cyclisation may be 
achieved using analogous pyrimidone ring formation techniques to those described previously for the preparation of 
compounds of formulae VA and VB. 

[0041] Compounds of formulae XVIA and XVIB may be prepared by reaction of corresponding compounds of for- 
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mutee VIIIA and VIIIB, as defined hereinbefore, with a compound of formula 



XVII, or an acid derivative thereof: 




pounds of formulae V1IA and VIIB """"Was » "lose previously dnsnnbnd ton lh. preparation ol core- 




\ R 




XVI IIA 



XVIIIB 



.Tcn^es'to ^^^^^^Z^T ^ ,0rmU,ae ' A ,B ' for ^ ^ 

and darrvalives Ihereol, itfren no i commercially available „ nT, a a a " e as dellned he ™«»«'ore). 
^wm.^preo^d^nl^h.reS^ ^o^rCSS^ ^ * *^ * 

are anaoted, torn a N-alkyl-dia 2 acyXrcT£ Tatol o™n a ' "* h ,he "« ,0 9 en lo 

pounds of tomulaa IA and IB in S « R» S ™» b » *««ly from the corraapodding com 
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. hydroxy include trialkylsilyl and diarylalkylsilyl groups (e.g. /erf-butyldimethylsilyl, /ert-butyldiphenylsilyl or trimethylsilyl) 
and tetrahydropyranyl. Suitable protecting groups for amino include /ert-butyloxycarbonyl, 9-fluorenylmethoxycarbqnyl 
or benzyloxycarbonyl. Suitable protecting groups for carboxylic acid include C v6 alkyl or benzyl esters. 
[b049] The protection and deprotection of functional groups may take place before or after any of the reaction steps 
5 described hereinbefore. 

[0050] Protecting groups may be removed in accordance with techniquds which are well known to those skilled in 
the art. 

[0051] The use of protecting groups is fully described in. "Protective Groups in Orgariic phemistry", edited by JWF 
McOmie, Plenum Press (1973), and "Protective Groups in Organic Synthesis",' 2 nd edition, TW Greene & PGM Wutz, 
i'o Wiley-.lnterscience ("(991). ' ' _ 

[0052] Persons skilled in the art will also appreciate that, in order to obtain compounds of formulae I A and. IB in an 
alternative, and, on some occasions, more convenient, manner, the individual process steps mentioned hereinbefore 
may. be performed in a different order, and/or the individual reactions may be performed at a different stage in the 
overall route (i.e. substituents may be added to and/or chemical transformations performed upon, different intermedi- 
ns ates to those mentioned hereinbefore in conjunction with a particular reaction). This will depend inter alia on'factors 
such as the nature of other functional groups present in a particular substrate, the availability of key intermediates and 
the protecting group strategy (if any) to be adopted. Clearly, the type of chemistry involved will influence the choice of 
reagent that is used in the said synthetic steps, the need, and type, of protecting groups that are employed, and the 
sequence for accomplishing the synthesis. . * 
20 [0053] Pharmaceutical^ acceptable acid addition salts of the compounds of formulae I A and IB which contain a basic 
centre may be prepared in a conventional manner. For example, a solution of the- free base may be treated with the 
appropriate' acid, either neat or in a suitable Solvent and the resulting salt may then be isolated either by filtration of 
by evaporation under vacuum of the reaction solvent. Pharmaceutical^ acceptable base addition salts can be obtained 
in an analogous manner by treating a solution of a compound of formula I A or IB with the appropriate base. Both types 
25 of salt may be formed or interconverted using ion-exchange resin techniques. 

[0054] It will be appreciated by those skilled in the art that certain protected derivatives of compounds of formula I, 
which may be made prior to a final deprotection stage, may not possess pharmacological activity as such, but may, in 
• / • • certain- instances, be-administered orally or parenterally and thereafter metabolised in the body to form compounds of 
■ the invention which are pharmacologically active. Such derivatives may therefore be described as "prodrugs". Further, 
30 certain compounds of formula I may act as prodrugs of other compounds of formula I. - 

[0055] All protected derivatives, and prodrugs, of compounds of formula I are included within the scope of the inven- 
tion. X ' ' * f 

Medical Use 

35 

[0056] The compounds of the invention are useful because they possess pharmacological activity in animals, espe- 
cially mammals, including humans. They are therefore indicated as pharmaceuticals, as well as for use as animal 
medicaments. 

[0057] According to a further aspect of the invention there is provided the compounds of the invention for use as 

40 pharmaceuticals, and for use as animal medicaments. 

[0058] In particular, compounds of the invention have been found to be potent and selective inhibitors of cG MP PDEs, 
such as cGMP PDES, for example as demonstrated in the tests described below, and are thus useful in the treatment 
of medical conditions in humans, and in animals, in which cGMP PDEs, such as cGMP PDES, are indicated, and in 
which inhibition of cGMP PDEs, such as cGMP PDE5, is desirable. 

45 [0059] By the term "treatment", we include both therapeutic (curative) or prophylactic treatment. 

[0060] Thus, according to a further aspect of the invention there is provided the use of the compounds of the invention 
in the manufacture of a medicament for the treatment of a medical condition in which a cGMP PDE (e.g. cGMP PDE5) 
is indicated. There is further provided the use of the compounds of the invention in the manufacture of a medicament 
for the treatment of a medical condition in which inhibition of a cGMP PDE (e.g. cGMP PDE5) is desirable. 

50 [0061] The compounds of the invention are thus expected to be useful for the curative or prophylactic treatment of 
male erectile dysfunction (MED), female sexual dysfunction (FSD), premature labour, dysmenorrhoea, benign prostatic 
hyperplasia (BPH), bladder outlet obstruction, incontinence, stable and unstable variant (Prinzmetal) angina, hyper- 
tension, pulmonary hypertension, congestive heart failure, atherosclerosis, stroke, peripheral vascular disease, con- 
ditions of reduced blood vessel patency (e.g. post transluminal coronary angioplasty (post-PTCA)), chronic asthma, 

55 bronchitis, allergic asthma, allergic rhinitis, glaucoma ordiseases characterised by disorders of gut motility (e.g. irritable 
bowel syndrome (IBS)). Other conditions which may be mentioned include pre-eclampsia, Kawasaki's syndrome, ni- 
trate tolerance, multiple sclerosis, peripheral diabetic neuropathy, stroke, Alzheimer's disease, acute respiratory failure, 
psoriasis, skin necrosis, cancer metastasis, baldness, nutcracker oesophagus, anal fissure and hypoxic vasoconstric- 
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tioa Particularly preferred conditions include MED and FSD 

Pharmaceutical Preparations 

» ganic, acid, or base, addition sa„, in a iJSI^^SSSST? '7 ^ * 9 n0rV, ° XiC ° rganic ' or inor " 
patien, «o be treated, as well as the route SSSStoSS^ , 9 ' 6Pendin9 UP ° n ' he diSOrddr and 

[0064] The compounds of the invention may Z bell SL °T ma V be administered a. varying doses. 
PDEs, such as cGMP PDE5 V """^ W " h any . 0lher dru 9 s usef "' * >he inhibition of cGMP 

of administration and standard pfLS^SS " Se ' eC,ed re9ard ,0 ,he intended ™* 

immediate-, .delayed- or con. rolled-release apZ^ST^'^T 7 °? " aV ° Ur ' ng °' C °' OUrin 9 a 9 e ^ for 
«» intracavernosal injection.' applications. The compounds of invention may also be administered via 

~™m^ 

sodium starch glycollate^roLrme osfSm ^ 

Winylpyrrolidone, hydroxypropylmethylcellulose ^HPMrf hln P , ^ a " d 9 ranula,l °" binders such as po - 
Additionally, lubricating agent such a ^^^^"^^ ^ ^ and aca ' ia - 

[0068] Solid compositions of a simSrTyp Z als bl imo X "^V 1 behena '« andtalc may be inc.uded. 
in this regard include lactose, starch, a celTosTmN suS o7h SS? " 9e ' a ' in C3pSU ' eS Pre,e " ed e * ci P ier "* 
suspensions and/or elixirs, the compounds ^S^^^^TT P °' yethylene A 1 ***- *» aqueous 
agents, colouring matter or dyes, with emuXn andVor ^TL VaM ° US sweete ™9 or flavouring 

propylene gfyco. and glycerir? and comSShe^ 

^ example, intravenous, intra- 

ously, or they may be administered by LsSTechSues' ! n,racranial1 ^ intramuscularly or subcutane- 

which may contain other substances for e xampf enouah sl Z T ^ " "~ ^ ° f 3 S,6rile 3queous solu «on 
The aqueous solutions should be suitably buZd Ze? ab K , a ?' * ^ ' he S °' U,i0n isolonic "» blood. 

st r sasr dosa9e ievei of ,he — - - 

U - - ^ -V contain from 5 mg to 25 0 

will determine the actual dosage which will beZTslZt?»J , ! appropriate. The physician in any event 
weigh, and response o, the particular pa" t The loTZlZ*7J ? ^ and " Wi " V3ry Wilh ,he a 9*> 
course, be individual instances where higher o, ^o we ^S^SSST ' T " ** aV6r39e C3Se There can ' of 
invention. 9 ° r '° Wer dosa 9 e ran 9 es are mented and such are within the scope of this 

spray or nebuliser with the use of a utebtple^nt To ZZ^™™ 1mm 3 preSSUrised P^P 
rote.rafluoroe.hane, a hydrofluora.kan^ trichlorofluoromethane, dichlo 

propane (HFA 227EA™), carbon ^TcZ ^ZZ^^ ^ °' ^■ 1 ' 2 - 3 ^-bep«af<uoro. 
may be determined by providing a valve to deliver a meteri amount Th!' ! P ressu "* ed ^<*°<. the dosage unit 
nebul.ser may contain a solution or susoensinn JLl Tf he P ressunsed container, pump, spray or 

pe.,an. as the solvent, which ^^ZZ^S^T^t- ^ 3 ^ ° f e,han °' and ^ - 
for examp.e, from gelatin) for use in anml ™ ™^*™ £ T? CapSU ' eS and cartrid 9^ (made, 
ofthe invention and a suitab.e powder i^^^^T^ * ^ * ^ "* °' 3 C ° mp ° Und 

.erangeoffrom.osomg.w.ichmaybeadminiete^^^^^ 
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the day. 

[0074] Alternatively, the compounds ofthe invention can be administered in the form of a suppository or pessary, or 
they may be applied topically irtUhe form of a lotion, solution, cream, ointment or dusting powder. The compounds of 
the invention may also be transdermal^ administered, for example, by the use of a skin patch. They may also be 

5 administered by the ocular route, particularly for treating diseases of the eye. 

[0075] For ophthalmic use, the compounds of the invention can be formulated as micronised suspensions in isotonic, 
pH adjusted, sterile saline, or, preferably, as solutions in isotonic, pH adjusted, sterile saline, optionally in combination 
with a preservative such as a benzylalkonium chloride. Alternatively, they may be formulated in an ointment such as 
petrolatum. ' 

10 [0076] For application topically to the skin, the compounds of the invention can be formulated as a suitable ointment 
containing the active compound suspended or dissolved in, for example, a mixture with one or more of the following: 
mineral oil, liquid petrolatum, white petrolatum, propylene glycol, polyoxyethylene polyoxypropylene compound, emul- 
sifying wax and water. Alternatively, they can be formulated as a suitable lotion or cream, suspended or 'dissolved in, 
for example, a mixture of one or more of the following: mineral oil, sorbitan monostearate, a polyethylene glycol, liquid 

15 paraffin, polysorbate 60, cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water. 

[0077] The skilled person will also be appreciated that, in the treatment of certain conditions (including MED and 
FSD), compounds of the invention may be taken as a single dose on an "as required" basis (i.e. as needed or desired). 
[0078] Generally, in humans, oral administration of the compounds of the invention is the preferred route, being the 
most convenient and, for example in MED, in avoiding the well-known disadvantages associated with intracavernosal 

20 (i.e.) administration. 

[0079] A preferred oral dosing regimen in MED for a typical man is from 25 to 250 mg of compound when required. 
[0080] In circumstances where the recipient suffers from a swallowing'disorder or from impairment of drug absorption 
after oral administration, the drug -may be administered parenterally, e.g. sublingually or bucally. 
[0081] For veterinary use, compounds of the invention may administered as a suitably acceptable formulation in 
25 accordance with normal veterinary practice and the veterinary surgeon will determine the dosing regimen and route 
of administration which will be most appropriate for a particular animal. 

[0082] Thus, according to a further aspect of the invention there is provided a pharmaceutical formulation including 
a compound of the invention in admixture with a pharmaceutical ly or veterinarily acceptable adjuvant, diluent or carrier. 
[0083] In addition to the fact that compounds of the invention inhibit cyclic guanosine S'.S'-monophosphate phos- 
30 phodiesterases (cGMP PDEs) and in particular, are potent and selective inhibitors of cGMP PDE5, compounds of the 
invention may also have the advantage that they may be more- efficacious than, be less toxic than, have a broader 
range of activity than, be more potent' than, produce fewer side effects than, be more easily absorbed than, or trjey 
may have other useful pharmacological properties over, compounds known in the prior art. 

[0084] The biological activities of the compounds of the present invention were determined by the following test 
35 methods. 

Biological Tests 

Phosphodiesterase (PDE ) Inhibitory Activity 

40 

[0085] In vitro PDE inhibitory activities against cyclic guanosine 3\5'-monophosphate (cGMP) and cyclic adenosine 
^'-monophosphate (cAMP) phosphodiesterases were determined by measurement of their IC 50 values (the concen- 
tration of compound required for 50% inhibition of enzyme activity). 

[0086] The required PDE enzymes were isolated from a variety of sources, including human corpus cavernosum, 
45 human and rabbit platelets, human cardiac ventricle, human skeletal muscle and bovine retina, essentially by the 
method of W.J. Thompson and M.M. Appleman (Biochem., 1 971 , _10, 311 ). In particular, the cGMP-specific PDE (PDE5) 
and the cGMP-inhibited cAMP PDE (PDE3) were obtained from human corpus cavernosum tissue, human platelets 
or rabbit platelets; the cGMP-stimulated PDE (PDE2) was obtained from human corpus cavernosum; the calcium/ 
calmodulin (Ca/CAM)-dependent PDE (PDE1) from human cardiac ventricle; the cAMP-specific PDE (PDE4) from 
50 human skeletal muscle; and the photoreceptor PDE (PDE6) from bovine retina. 

[0087] Assays were performed using a modification of the "batch" method of W.J. Thompson et al . (Biochem., 1979, 
1 8, 5228). Results from these tests show that the compounds of the present invention are potent and selective inhibitors 
of cGMP-specific PDE5. 

55 Functional Activity 

[0088] This was assessed in vitro by determining the capacity of a compound of the invention to enhance sodium 
nitroprusside-induced relaxation of precontracted rabbit corpus cavernosum tissue strips, as described by S.A. Ballard 
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SUM (Brit. J. Pharmacol., 1996, 118 (suppL), abstract 153P). 
In Vivo Activity, 
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[0094] Room temperature Includes 20 to 25°C. 



Synthesis of I ntermediates 
Preparation i 

' 30 ' Ethyl 3-ethvM H. pvra 2 ole-5^rhnv y . a t Q 
[6P95] 



35 



40 



[6095] Ethanolic sodium ethoxide solution (21 %'w/w izn™, n on ' 
solution of diethyl oxalate (59.6ml, 0.44 mo ,) n IbsoTe thaXooml T ^ dr ° PWiSe «° * s,irred - '^-cooled 
for 15 minutes. Butan,2-one (39ml, 0 44mol was adde^lnwi?. 2? & m a,mos P here °< nitrpgen and stirred 
«o room temperature and then for 6 hou" a WC^SSS miX,Ure ^ '° r 1 6 h ° Urs wa ™9 

0.44mol)wasaddeddropwiseands.irred^^ 

and the reaction mixlure was allowed to warm to SoTtlnf " ^ T ***** i2 ° ml ° 44mol) was addeddropwise 
under reduced pressure and the resi du "was paZned betw en ST"'!? 18 ^ ^ ^ WaS r ~ d 
organic layer was separated and washed with ^T^STSS 2^ 5?° ' ^ 8nd Water (100ml >- The 
pressure to give the title compound (66.0g) 5 ^DC\fl^T^%u^ 4 Conc °"™<* ""der reduced 
LRMS: m/z 169 <M + 1.) + 1 8 ' ' 104 (3H ' t) ' 116 < 3H .t), 2.70 (2H,q), 4.36 (2H,q), 6 60 (1H s) 
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Preparation ? 

3-Ethvl-1 H-p yrazole-5-carhoxvlic acid 



[0096] ^eous sodium hydroxide solution (10M- 100ml) was adriPHH^ • . 

compound of preparation 1 (66.0g, 0.39mol) in meihano^nd h J 2, ?*T l ° 3 S " rred sus P e ™°" of the title 
was cooled and the solvent removed unTeZTto^l T ™' re " UX ,0r 4 h ° UfS - The reaction 
with to.uene (3x100ml). The resutting .^52J£S^?n^^ ^ ^ (2 °° m,) and Washed 
white precipitate filtered and dried by suctionVaffordth^ t^™ P J con «n.rated hydrochloric acid and the 
5 (de-DMSO): 1.13 (3H,t), 2.56 (2H,q), 6 42 (I H s" ' 88 8 Wh '' le S ° Nd ^ 

Preparation 3 

4-Nitro.3-n-propvM H^yrazo!g^carto(yJjc acid 
[0097] 



EP 0 995 750 A1 

suiting solution was heated to 50°C and 3-n-propyM H-pyrazole-5-carboxylic acid (16.4g : 0.106mol; Chem. PJiarm. 
Bull., 1 984, 32, 1 568) added portionwise over 30 minutes whilst maintaining the reaction temperature below 60°C. The 
resulting solution was heated for 18 hours at 60°C, allowed to cool, then poured onto ice. The. white precipitate was 
filtered, washed with watenand dried by suction to yield the title compound as a white solid (15.4g), m.p. 170-172°C. 
5 5 (d 6 -DMSO): 0.90 (3H,t), 1.64 (2H,m), 2.83 (2H,m),- 14.00 (1H,s): Found: C, 42.35; H, 4.56; N, 21.07. C 7 H 9 N 3 0 4 
requires C, 42.21; H, 4.55; N, 21.10%. 

Preparation 4 

10 3-Ethyl-4-nitro-1 H-pyrazole-5-carboxylic acid 

[0098] Obtained from the title compound of preparation 2, using an analogous method to preparation 3, as a brown 
solid (64%). 

5 (d 6 -DMSO): 1.18 (3H,t), 2.84 (2H,m), 13.72 (1H,s). 

is 

Preparation 5 

4-Nitro-3-n-propyl-1H-pyrazole-5-carboxamide . ( 

20 [0099] A solution of the title compound of preparation 3 (15.4g, 0.08mol) in thionyl chloride (75ml) was heated under 
reflux for 3 hours. The reaction mixture was cooled and the solvent removed under reduced pressure. The residue 
was azeotroped with tetrahydrofuran (2x 50ml), then suspended in tetrahydrofuran (50ml), stirred at 0°C and treated 
with gaseous ammonia for 1 hour. Water (50ml) was added and the resulting mixture concentrated under reduced 
pressure to give a solid. The solid was triturated with water, filtered and dried under suction to afford the title compound 

25 asa white solid (14. 3g), m.p. 197-1 99°C. 

5 (d 6 -DMSO): 0.90 (3H,t), 1.68 (2H,m), 2.86 (2H,t), 7.68 (1H,s), 8.00 (1H,s). 

Found: C : 42.35; H, 5.07; N, 28.38. C 7 H 10 N 4 O 3 requires C, 42.42; H, 5.09; N, 28.27%. 

Preparation 6 , ' 

30 : 

3- Ethyl-4-nitro-1H-pvrazole-5-carboxamide 

• i 
[0100] Obtained from the title compound of preparation 4, using an analogous method to preparation 5, as a white 

solid (90%). 

35 5 (d 6 -DMSO): 1.17 (3H,t), 2.87 (2H,m), 7.40 (1H,s), 7.60 (1H,s), 7.90 (1H,s). 
LRMS: m/z 185 (M+1) + . 

Preparation 7 

40 4-Amino-3-n-propvnH-pyrazole-5-carboxamide 

[0101] A stirred mixture of the title compound of preparation 5 (10.0g, 0.05mol), 10% palladium on charcoal (1.5g) 
and ethanol (400ml) was hydrogenated for 18 hours at 50 psi and 50°C, then filtered. The filter pad was washed with 
ethanol (200ml) and the combined filtrate evaporated under reduced pressure to give an orange solid which was re- 
45 ■ crystallised from ethyl acetate : methanol to afford the title compound as a white solid (6.8g). m.p. 1 96-201 °C. 
5 (d 6 -DMSO): 0.88 (3H,t), 1.55 (2H,m), 2.46 (2H,t), 4.40 (2H,s), 7.00 (1H,s), 7.12 (1H,s), 12.20 (1H,s). 
Found: C, 48.96; H, 6.98; N, 32.08. C 7 H 12 N 4 0; 0.25 H 2 0 requires C, 48.68; H, 7.30; N, 32.44%. 

Preparation 8 

so 

4- Amino-3-ethyl-1H-pyrazole-5-carboxamide 

[0102] Obtained from the title compound of preparation 6, using an analogous method to preparation 7, as a brown 
solid (80%). 

55 8 (d 6 -DMSO): 1.08 (3H,t), 2.45 (2H,q), 4.50 (1H,s), 6.88 (1H,s), 7.10 (1H,s), 7.26 (2H,s). 
LRMS: m/z155(M+1) + . 
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Preparation Q 



'• ■'i'^»*«M^. n l .. >l „i,. i „^,. 

tzj^^TJz^z^ ss ssia s ,5om » - ~ **- 

tours al ,oom l»mp era i u ,e The sotenl w» nZl_T - . ' < * y P>, "* ns |350ml1 a ' 0-0 aTO) «M tor 16 

as a beige solid. a,emyl elher f 1 00ml ) to give the title compound (83 Og) 

■ ' 94 2 80 <** 4» ««.„. ,03 ( ,H, m) , ,„ (iH,d), , 52 
Preparation in ■' ', 

i ; 

' 5 . 3 -E'"y'-4-(2-n.propox V ben7 am iHnUiM. pvra2o|e , 5 . narhnvam;H ^ 

™2,o^^ 8 - ^pox yb en 2 o yl chioride, using an ana.ogous . 

LRMS: m/z3l7(M+l)+. ' ' , 

.Preparation 11 , 
" 4 -' 2 - E toO»vr. m f a mido)-3-n-n,r Vv i.,». cv , aMa .,. ra , h „..„ a . 

■ .iS»« 66 «** «» «W 7.0, „H. ml , , 22 (2H . m , , 52 (2H , m „ 

Found: C. 60.73- H 6 41- N 17 Rn r u m ^ ' ' 

. ( . n, d.41, in, 17.80. C 16 H 20 N 4 O 3 requires C, 60.74; H, 6.37; N, 17.71%. , ■ . 

Preparation iV 

[0106] Potassium /ert-butoxide (93.0q 0 83moh wa<! aH^n ^ 

preparatbn 9 (83.0g, 0.25mol, in propan^ol S-Zn^S T 8 ^ S ° IU,i ° n °' ,he ti,,e com ^ °' 
reflux. The reaction mixture was cooled and ^S^^^? ™ * """^ 8nd hea,ed ,or 1 8 h °"* 
« acidified to P H 6 with hydrochloric acid (2M) Th^uSStP „ ? ? ° 8 homo 9 eneous «*rtion which was • 
the title compound as a white solid (37 4g) 9 PreC ' P ' ta,e W3S ,iHered and ^ -V action to aflord 

(VSio^ 1 ^ 2 ™ 420 <*»» ™ (1KC0. 7,6 (1H .m, 7.48 (1H, m , 8.5 2 

LRMS: m/z313(M+1)+. 

Found: C, 65.36; H, 6 49- N 17 QQ r w m rS 

, n, o.^y, 1/.99. C 17 H 20 N 4 O 2 requires C, 65.37; H, 6.45; N, 17.94%. 

Preparation 13 
55 LRMS: m/z 299 (M+1)+. 
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. Preparation 14 

5-(2-Ethoxvphenvl)-3-n-propvl-1.6-dihvdro-7H-pvrazolo[4,3-d1pvrimidin-7-one 

.• " , s «' 

5 [01 08] Obtained from the title compound o1 preparation 1 1 , using an analogous method to preparation 1 2, as a white 
solid (68%), m.p. 199-201°C. 5 (CDCI 3 ): 1.08 (3H,t), 1.65 (3H,t), 1.98 (2Hlm), 3.04 (2H > t), 4.36 (2H,q), 7..10 (iH.d), 
7.20 (1H,m), 7:50 (1H ; m), 8.57 (1H,d), 11.36 (1H,s), 11.88 (1H,s). 

Found: C : 64.44; H, 6.19; N, 18.44. C 16 H 18 N 4 0 2 requires C, 64.41; H, 6.08; N, 18.78%: , 
10 Preparation 15 ,' . ' ' i 

5-(2-n-PropoxvphenVI)-3-n'propyl-2-(pvridin-2'Vl)methyl-2,6-dihvdro-7H-pvrazolo[4 ! 3-dlpvrimidin-7"One 
i 

[0109] Sodium hydride (60% dispersion in mineral oil; 704mg, 17.61mmol) was slowly added to a solution of the title 
15 compound of preparation 12 (5.0g, 16mmol) in tetrahydrofuran (100ml), and the mixture stirred at room temperature 
for 1 hour. 2-(Chloromethyl)pyridine (obtained from 2.45g, 1 9.21 mol of the hydrochloride salt) was added to the reaction 
mixture and then stirred at 50°C for 18 hours. The mixture was quenched with water (75ml) and tetrahydrofuran was 
removed under reduced pressure. The aqueous residue was extracted with ethyl acetate (200ml)/ the organic extracts 
were dried over MgS0 4; filtered and concentrated under reduced pressure. The residue was purified by column chro- 
20' matography on silica gel eluting with a gradient system of hexane : ethyl acetate (65:35 to 50:50) to afford the title 
compound as a white solid (2.56g). 

5 (CDCI 3 ): i.00 (3H,t), 1.15 (3H,t), 1.70 (2H ! m), 2.00 (2H,m), 3.00 (2H,t), 4.20 (2H,t), 5.75 (2H,s), 7.05-7.15 (1H s m), 
7.20 (IH.rn), 7.45 (1H,mJ, 7.65 (1H,m), 8.40 (1H,d), 8.60 (TH,d), 10.90 (1H t s). ( 
LRMS: m/z404 (M+1) + . 

25 

Preparation 16 , 
■ 3-Ethyl-5 L (2-n-propdxyphenvl)-2-(pyri^^^ < * ■ 

'30 [0110] The title compound of preparation 13 (20g, 67.3mmol) was suspended in toluene (450ml) and cooled k>0°C. 
Potassium bis(trimethylsilyl)amide (0.5M in toluene', 135ml s 67.5 mmol) was added over 10 minutes and reaction mix- 
tur'e was warmed to room temperature and stirred for 1 hour. 2-(Chloromethy'l)pyridine (obtained Irom ^.6g (67.4mmol) 
of the hydrochloride salt) was added and the reaction mixture was stirred at 45°C for 18 hours. The reaction was 
quenched with water (200ml) then partitioned between water (200ml) and ethyl acetate (1000ml). The layers were 

35 separated and the aqueous layer extracted with ethyl acetate (2x1 00ml). The combined organic layers were dried over 
Na 2 S0 4 , filtered and concentrated under reduced pressure. The residue was purified by column chromatography on 
silica gel eluting with a gradient system of pentane : ethyl acetate : triethylamine (50:50:0.5 to 25:75:0.5) then recrys- 
tallised from ethyl acetate to afford the title compound as a white solid (1 2.8g). 

5 (CDC 1 3 ): 1.10 (3H,t), 1.30 (3H,t), 2.00 (2H,m), 3.00 (2H,q), 4.20 (2H,t), 5.70 (2H,s), 7.00-7.15 (3H,m), 7.20 (1H,m), 
40 7.40 (1H,m), 7.60 (1H,m), 8.40 (1H,d), 8.60 (1H,d), 10.90 (1H,s). 
LRMS: m/z 390 (M+1) + . 

Preparation 17 

45 5-(2-Ethoxvphenvl)-3-n-propvl-2-(pvridin-2-vnmethvl-2,6-dihvdro-7H-pvrazolo[4,3-d1pyrimidin-7>one 

[0111] Obtained from the title compound of preparation 14 and 2-(chloromethyl)pyridine using an analogous method 
to preparation 15, as a white foam (64%). 

8 (CDCI3): 1.00 (3H,t), 1.60 (3H,t), 1.75 (2H,m), 3.00 (2H,t), 4.30 (2H,q), 570 (2H,s), 7.05 (2H,m), 7.15 (1H,m), 7.20 
so (1H,m), 7.45 (1H,m), 7.60 (1H,m), 8.40 (1H,d), 8.60 (1H,d), 10.90 (1H,s). 
LRMS: m/z 390 (M+1) + . 

Preparation 18 

55 3-Ethvl-4-nitro-2-(pvridin-2-vl)methvl>pyrazole-5-carboxamide 

[0112] Cesium carbonate (1.414kg, 4.34mol) was added to a suspension of the title compound of preparation 6 
(800g, 4.34mol) in acetonitrile (5L) and the mixture warmed to 60°C. 2-(Chloromethyl)pyridine (obtained from 664.7g, 
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afford 3-ethyl-4-ni.ro-1 -(pyridin-2-y JmethS^ota " rl„ w fof 8 ^P"* 6 WhiCh W3S ,il,ered and d "<* «o 
*e.i.tra,eand,heso.ui^^ , Sodium ch,oride ^sekg) was added ,o 

10L of solvent removed- under reduced Te^ 

solution and then allowed to coo The ^SSSZ^Z^ ™> ™ 35 minUl6S to the hot < 69 - 76 ° C ) 

washed with ethyl acetate ■ IcSnl^fSSIS^ XtS?*** * * 1 °° C ,0r 30 minU,eS ' ,il,ered - ,he solld 
(624g). ( ] ( ° m0 dr ' ed (6 ° C) '° a,,ord ,he ,ille impound as a light brown solid 

Preparation 19 ' . 

4-Nitro-3-n-propvl-2-( DVri din-P-yl ) mo ,h y |. Dvra70 , p „,. rarh , VQ>T , i ^ • . . 

[0113] 2-(Chloromethyl)pyridine hydrochloride (24 6q ISOmrrfon was^^H- 
pound of preparation 5 (30.0g J SOmmol) and ces urn ctS^^^^^^ 

stirred at room temperature for 18 hours The solvTnt w«?fl d23.5g 380mmol) in d.me.hylformamide (300ml) and 
in water, and the resulting solid m^llt^ZZcZi^ 2? **■ SUS ^ 

on silica gel eluting with'a solvent system of t^Z han me, a oUQsS S * ^ Ch ™*^ 
pentane (80:20) to afford the title compound as a white soNd (16 7of ^ r8Peated USin9 6thy ' 8Ce,a,e 

Preparation 20 

4-Amino-3-ethvl-2-( PVr i dl n-?-vnm.th V |. pvra7olp „ q , rarh ^_ i ^ 

[0114] A mixture of Lindlar catalyst (2g) and the title compound of preparation 1R r?hn Vo 7 ' j 
was hydrogenated for 48 hours at 345RPa (50csh and m»r ,h» , ! ' 1 9 ' 72 7mmo1 ) ln e 'hanol (160ml 
an IMS wash (50ml) of the filter pad an conce rated 1. A °T The fi " ra,e Was combined "» 

e.hano, was removed by dis.i.^on 1 ^2^^^^^^ * ^ ^ ^i" 9 

SS! 5" ^ 4 50 <2H ' * 5 ' 3 ° (2H ' S) ' 6 90 < 1H < * 6 95 01 s). -0 (1H, s), ,30 (1H, 

LRMS : m/z 246 (M+1) + , 

Preparation 21 

4-Amino-3-n-pro P v|.2-( P vridin-2.y h mQ t hv |. pvra7Q , fi , fi , rarhnY _ i ^ 

[0115] A mixture of the title compound of preparation 19 n On t jR mm „n o 

was hydrogenated for 18 hours at 345kPa (50p S h and 50-r ^ °J ^ Ran6y n ' Cke ' in ethano1 < 50m| ) 
an ethanol (50ml) wash of the filter pad I and 2Sln, „ a " d f " tered The filtra,e was comb ^d with 

as a crystalline solid (830mg). ^ rem ° Ved U " der reduced P ressu ' e ' »° afford the title compound 

LRMS : m/z 274 (M) + 
Preparation 2? 

4-(2-Ethox y ben ? amido).3-ethvl.p.rp yf iHin.o. V | )melhv ,, fWfa7olo , t; „^ h ^ 

Eof -J^X^ ^'oromethane (5m.) was added dropwise to a so- 

ane(15m,)a<0°C.There S u.fc=^ 

in dichlorometh- 
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tracted with hydrochloric acid (2N, 10ml). The combined aqueous acid layers were washed with diethyl ether (,20ml), 
basilied with solid sodium' hydrogehcarbonate solution to pH 8 and extracted with dichloromethane (3x30ml). The 
combined dichloromethane layers were dried over MgS0 4 , filtered and concentrated under reduced pressure to afford 
the title compound as a white solid (3.65g, 95%). 
5 5 (CDCI 3 ): 1 .05 (3H,t), 1 .60 (3H,t), 2.85 (2H;q), 4,35 (2H,q), 5.20-5.30 (1 H.br s), 5.50 (2H,s), 6.70 (1H.br s), 6.90 (1 H, 
d), 7.00-7.10 (2H,m), 7.20-7.25 (1H,m), 7.40-7.50 (1H,m), 7.60-7.70 (1H : m), 8.20 (1H,d), 8.60 (1H,s), 10.45 (1H,s). 
LRMS: m/z 394 (M+1) + . 

Analysis : Found C, 63.93; H, 5.82; N, 17.75; C 21 H 23 N 5 0 3 requires C: 64.10; H, 5.89; N, 17.80%. 
to Preparation 23 

5-(2-Ethoxyphenyl)-3-ethyl-2-(pvridin-2-yl)methyl-2 ! 6-dihydro-7H-pyrazolb|4,3-d]pyrimidin-7-one ' 

[0117] Potassium tert-butoxide (4.15g, 37mmol) was added portionwise to a stirred solution of the title compound of 
t5 preparation 22 (3.64g, 9.25mmol) in ethanol (50ml) under an atmosphere of nitrogen and heated under reflux for 18 
hours. The reaction mixture was cooled and the solvent removed under reduced pressure. The residue was partitioned 
between ethyl acetate (100ml) and water (50ml), the layers were separated and the organic layer washed with water 
(50ml), brine (50ml), dried over MgS0 4 , filtered and concenlrated-under reduced pressure to afford the title compound 
as white solid (2.8g). 

20 5 (CDCI 3 ): 1.30 (3H : t), 1.60 (3H,t), 3.00 (2H,q), 4.30 (2H,q), 5.70 (2H,s), 7.00-7.15 (3Km), 7.20 (1H,m), 7.40 (1H : m), 
7.60 (1H,m), 8.40 (1H : d), 8.60 (1H 5 s), 10.90 (1H,br s). 
LRMS: m/z 376 (M+1)+. 

Analysis: Found C, 66.79; H, 5.60; N, 18.35; C 21 H 21 N 5 0 2 requires C, 67.18; H, 5.64; N, 18.65%. 
25 Preparation 24 
4-Ethylpiperidine 

• ... , . . ' , ■ - < • . • » ■ 

[0118] Prepared by following the propedure described in J. Med. Chem., 1991', 34(5), 1545. 
30 : 

Preparation 25 

1 

4-Methoxypiperidine 

35 [0119] Prepared by following the procedure described in Chem. Soc. Perkin Trans. 2, 1984 s 737. 
Preparation 26 
3-Azetidinol 

40 

[0120] Prepared by following the procedure described in J. Med. Chem., 1993, 36(4), 460. 
Preparation 27 

45 tert-Butyl (1 fi,5S)-3-encyo-azabicvclof3.1.01hex-6-vlcarbamate 

[0121] Prepared by following the procedure described in European Patent no. 0413455. 
Preparation 28 

so 

5 : [5-(4-rerf-Butvloxvcarbonvlpiperazin-1-vlsulfonvl)-2-n-propoxvphenvn-3-n-propvl-2-(pyridin-2-vl)methv^ 
2,6-dihvdro-7H-pvrazolof4,3-d1pvrimidin-7-one 

[01 22] Obtained from the title compound of preparation 1 5 and tert-butyl 1 -piperazinecarboxylate using an analogous 
55 method to Example 1 (method B) below, as a white solid (60%). 

5 (CDCI3) : 0.95 (3H,t), 1.15 (3H,t), 1.40 (9H,s), 1.70-1.80 (2H,m), 1.95-2.10 (2H,m), 2.95-3.10 (6H,m), 3.50 (4H,m), 
4.30 (2H,t), 5.70 (2H,s), 7.00-7.25 (3H,m), 7.60 (1H,m), 7.80 (1H,d), 8.60 (1H,d), 8.80 (1H,s), 10.60 (1H,s). 
LRMS: m/z 652 (M+1)+. 
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Analysis : Found C, 57.91; H. 5.70; N, 16.70; C 28 H 33 N 7 0 4 S. 0.25CH 2 CI 2 requires C. 58.01; H. 5.77; N, 16.76%. ' 
Preparation 29 

LRMS: m/z 626 (M+'1)+. ' ■ 

Preparation 30 

2-Ethoxypvridine-3-carboxy lir arid 

aa ^ u^'^g"" m as 

5 (CDCI 3 ) : 1-53 (3H,t), 4 ; 69 (2H,q), 7.13 (1H,m), 8.37 (1H,d), 8.48 (1H,d). 
Preparation 31 

2-n-Prop'oxv pyridine-'3-carboxvlic acid . . „ ' 

CsoSS "™ 2 -' htoro ™~»™' •* «. '^"0,, u8 i„ 9 'an ^» method ,o p^oa 30, as a 

lrKS X**' , ' 60 - V8 ° BHm) ' 4 30 <2H * 700 ••** uwut «* ■ 

Analysis : Found C, 59.09' H 5 99- N 77ir h wnniun ^ ^ 

n> ° yy < N i '> ^9H 11 N0 3 , 0.1H 2 O requires C, 59.07; H, 6.17; N, 7.65%. 

Preparation 32 

2-(2-Methoxvethoxvtovridi ne-3-carboxY lic anirt 

So„?sor; S 2 - Ch '°™ M "' C ^ " d =-»»»»^no,. usiap «, analog ™,hod ,c prepay 30, 

ST5;!; 1!tw 4 70 <2H * 7 10 «»+ 8 35 

Preparation 33 

2-Ethoxvpvri dihe-3-carboxy..c acid ethy l ester 

[0127] A suspension of the title compound of preparation 30 nfidn Qp m .™i\ ^ 

pan to „ M „.,„„„ zszzzsz ^,sxTa=faor.\r m r^r re ' nd *• ,estt - 
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, Preparation 34 . 
2-n-Propoxvpyridine-3-carboxvlic acid ethyl ester 

s [01 28] Obtained from the title compound of preparation 31 , using an analogous method to preparation 33, as a yellow 

oil (99%). 

5 (CDCI 3 ): 1 .00 (3H,t), 1 .30 (3H,t), 1 .70-1 .80 (2H,m), 4.20-4.35 (4H 1 m), 6.80 (1 H,m), 8.00 (1 H : d), 8.20 (1 H : d). 

LRMS: m/z 210 (M+1) + . ' ' , 

1 

i 

10 Preparation 35 J ' '• 

2-(2-MethoxyethoxyQpyridine-3-carboxylic acid ethyl ester 

[0129] Obtained from the title compound of preparation 32, using an analogous method to preparation 33, as a light 
1S brown oil (98%). . 

6 (CDCI3): 1.35 (3H,t), 3.45 (3H,s), 3.75 (2H,t), 4.35 (2H,q), 4.55 (2H,t), 6.90 (1H,m), 8.15 (1H,d), 8.25 (1H,m). 
LRMS: m/z 226 (M+1) + . 

Analysis : Found C," 58.36; H, 6.74; N, 6.04; C 11 H 15 N0 4 requires C, 56.66;- H, 6.71; fsT, 6.22%. . 

♦ 

20 Preparation 36 • 

2-Ethoxvpvridine-5-nitro-3-carboxylic acid etHyl ester 

[0130] Ammonium nitrate (5.369, 66mmol) was added portionwise to an ice-cooled solution of the title compound of 
25 preparation 33 (4.66g, 2'2.3mmol) in trifluoroacetic anhydride (50ml) and the reaction' stirred for 18 hours at room 
temperature. The reaction mixture was carefully poured onto ice water (200ml) and the resulting suspension stirred 
for 1 hour. The precipitate was filtered oft, washed with water and dried under suction to afford the title compound 

v ■ (3.29g).-'» • ■ • a . • , 1 

• 8(CDCI 3 ): 1.41 (3H,t), 1.48 (3H,t), 4.41 (2H,q), 4.62 (2H,q), 8.89 (1 h,s), 9.16 (1 H,s). 
"30 . ' 

■ • : ■ Preparation 37 ' " ' . ' ' 

♦ 

5-Nitro-2-n-propoxvpyridine-3-carboxvlic acid ethyl ester 

35 [0131] Obtained from the title compound of preparation 34, using an analogous method to preparation 36, as a cream 
solid (99%). 

5 (CDCI3): 1.05 (3H,t), 1.20 (3H,t), 1.80-1.95 (2H,m), 4.40 (2H,q), 4.50 (2H,t), 8.90 (1H,s), 9.15 (1H,s). 
Preparation 38 

40 

2-(2-Methoxyethoxy)pyridine-5-nitro-3-carboxylic acid ethyl ester 

[0132] Ammonium nitrate (10.57g, 0.13mol) was added portionwise to an ice-cooled solution of the title compound 
of preparation 35 (14.80g, 0.07mol) in trifluoroacetic anhydride (150ml) in a large 1 litre flask, equipped with an air 

45 condenser. The reaction mixture was stirred for 3 hours at room temperature, carefully poured into ice water (120g) 
and the resulting solution was extracted with dichloromethane (3x1 50ml). The combined organic layers were dried 
over MgS0 4 , filtered and concentrated under reduced pressure. The resultant orange oil was dried under vacuum to 
give a solid which was triturated with diethyl ether and filtered to afford the title compound as a white solid. The filtrate 
was concentrated under reduced pressure and the residue purified by column chromatography on silica gel eluting 

50 with a gradient system of dichloromethane : methanol (99:1 to 97:3) to afford further title compound (11 .5g total). 

8 (CDCI3): 1 .40 (3H,t), 3.40 (3H,s), 3.80 (2H,t), 4.40 (2H,q), 4.70 (2H,t), 8.90 (1 H,s), 9. 1 5 (1 H,s). LRMS: m/z 271 (M+1 ) + . 
Analysis : Found C, 48.78; H, 5.13; N, 10.29; C^H^N^e requires C, 48.89; H, 5.22; N, 10.37%. 

Preparation 39 

55 

5-Amino-2-ethoxvpyridine-3-carboxviic acid ethyl ester 

[0133] A mixture of the title compound of preparation 36 (5.3g, 22mmol) and Raney nickel (2.50g) in ethanol (150ml) 
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ranTSIand 2 2T * **** ^ 5 °° C ' ,h6n C °°' ed and fil,ered The ™« P- was washed with 

d (ODCI 3 ) 1-39 (6H,m), 3.41 (2H,s), 4.35 (4H,m), 7.55 f1H,s), 7 78 (1H s) 
LRMS:m/z2l1 (M+l)+. , • ' ' , 

Found : C, 57.12; H, 6.79; N, 12.98. C 10 H 14 N 2 O 3 requires C, 57.13; H, 6.7l! N, 13.33%. 
Preparation 40 

5-KDimelhvlamino)sulionvll-P-ei h oxv D vridine.3-r.arbo X vlic acid ethy l **t* 

szr 280 t6Ks) ' 4 40 (2H q) - 460 (2Kq) ' 8 4p (ihs) ' a7 ° (1 »>*> 

Found : C, 47.69; H, 5.99; N, 9.13. C 12 H 18 N 2 0 5 S requires C, 47.67; H, 6.00; N, 9.27%. 
Preparation 41 

5-[(Dimethvlamino)sultonvll-2: ethoxYPV.ridine-3-carboxvli C anirt ' ' , ^ 

ESf (6KS) ' 480 (2H ' q) - 880 (2KS) ' 10 10 - 10 30 (lH ' bf *>• 

Found : C, 43.56; H, 5.09; N, 10.04. C 10 H l4 N 2 O 5 S requires C, 43.79; H, 5.14; N, 10.21%. 
Preparation 42 

5-[(Dimethvlamino^sulfonvll- 2-ethoxvpvridine-3-carbonvl rhlnrirte 

6 (CDCI3) • 1-50 (3H.t), 2.80 (6H,s), 4.60 (2H,q), 8.60 (1H,s), 8.75 (1H,s) 
LRMS: m/2 291 (M+1)+. '' 
Found ; C, 40.93; H, 4.33; N, 9.54. C 10 H 13 CIN 2 O 4 S requires C, 41.03; H, 4.48; N, 9.57%. 
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. Preparation 43 ■ 
4-{5-[(N,N-Dimethvlamino)sulfonyl1-2-ethoxv 

^-carboxamide n u 

5 

[0137] A mixture of the title compound of preparation 4? (200mg, 0.68mmol) and title compound of preparation 21 
(177mg, 0.68mmol) in pyridine (5ml) was stirred for 18 hours at room temperature under an atmosphere of nitrogen. 
The solvent was removed under reduced pressure and the residue was purified by column chromatography on silica 
gel eluting with a gradient system of dichloromethane : methanol (99:1 to 98:2) to afford the title compound as a white 
10 solid (235mg). | ' 1 

5 (CDCI 3 ) : 0.80 (3H:t), 1.40 (2H,m), 1.55 (3H,t), 2 ?6 (6H.s)/2.80 (2H,t), 4!75 (2H : q), 5.20-5.30 (1H,br s), 5.40 (2H, 
s), 6.60-6.70 (1H,br s), 6.90 (1H,d), 7.20 (1Km), 7.60 (1H,m) : 8.55 (1H,m),.B.60 (1H,s), 8.80 (1H,s), 10.50 (1H,s). 
LRMS: m/2 516 (M+1) + . 

Found : C, 49.46; H, 5.29; N, 17.16. C 23 H 29 N 7 0 5 S 0.7CH 2 CI 2 requires C } 49,50; H t 5.33; N, 17.05%. 
75 - 

Preparation 44 

2-Ethoxypyridine-5-nitro-3-carboxylic acid • 

♦ 

2a [0138] Aqueous sodium hydroxide solution (4ml, 5N) was added dropwise to a solution of the title compound of 
preparation 36 (5.1g, 20mmol) in ethanol (100ml) and stirred at room temperature for 18 hours. The solvent was re- 
moved 1 under reduced pressure, the residue suspended in water (50ml) and acidified to pH 3 with hydrochloric acid 
(6N). This aqueous solution was extracted with ethyl acetate (3x100ml), the combined organic layers washed with 
brine (100ml), dried over Na 2 S0 4 , filtered and evaporated under reduced pressure to give a beige solid. The crude 

25 product was recrystallised from ethyl acetate : hexane to afford the title compound as beige crystals (3.32g). 
5 (CDCI 3 ) : 1.55 (3H,t), 4.78 (2H,q), 9.17 (1H,s), 9.23 (1H,s). ( 

Preparation 45 •!•<.. ■ « , ( 

30 5-Nitro-2-n-propoxypyridine-3-carboxylic acid 

[0189] Aquebus sodium hydroxide solution (100ml: 1N) was added dropwise to a solution of the title compound of 
preparation 37 (12g, 47.8mmol) in ethanol (100ml) and stirred at room temperature for 2 hours. The solvent was re- 
moved under reduced pressure, the residue suspended in water (100ml) and acidified to pH 4 with hydrochloric acid 
35 (6N). This aqueous solution was cooled to 0°C and a white precipitate formed. After cooling for 2 hours the solid was 
filtered and dried to afford the title compound as a white solid (7.8g). 
5 (CDCI3) : 1.10 (3H,t), 1.95 (2H,m), 4.65 (2H,t), 9.15 (1H,s), 9.20 (1H,s). 

Preparation 46 

40 

2-(2-Methoxyethoxv)pyridine-5-n itro-3-carboxylic acid 

[0140] Aqueous sodium hydroxide solution (40ml, 1N) was added dropwise to a solution of the title compound of 
preparation 38 (4g, 14.8mmol) in dioxan (40ml) and stirred at room temperature for 2 hours. The solvent was removed 

45 under reduced pressure, the residue suspended in water (40ml) and acidified to pH 3 with hydrochloric acid (6N). The 
resultant white solid was extracted with dichloromethane (3x50ml) ; the combined organic layers dried over MgS0 4 , 
filtered and concentrated under reduced pressure to afford the title compound as a beige solid (2.61 g). 
5 (CDCI3) : 3.45 (3H,s), 3.80 (2H,t), 4.80 (2H,t), 9.15 (1H,s), 9.20 (1H,s). 
LRMS:m/z 243 (M+1) + . 

so Found: C, 44.11; H, 4.04; N, 11.46. C 9 H 10 N 2 O 6 requires C, 44.63; H. 4.16; N, 11.57%. 

Preparation 47 

4-(2-Ethoxy-5-nitro-pvridin-3-vlcarboxamido)-3-n-propyl -2-(pyridin-2-yl)methyl-pyrazole-5-carboxamide 

[0141] Oxalyl chloride (2.73ml, 31 mmol) was added dropwise to a suspension of the title compound of preparation 
44 (3.31 g, 1 5.7mmol) in dichloromethane (50ml) followed by dimethylformamide (2 drops) and stirred at room temper- 
ature for 3 hours. The solvent was removed under reduced pressure and azeotroped with hexane to give a white solid. 



25 



EP 0 995 750 A1 



of p^eoTation 21 TcSo Ty hlo - m ^ane (20ml) was added dropwise to a suspension of th'e title compound 
if 9 " 1 ° ° tne,h y |amine < 437ml - 31 ™°» in dichlorome.hane (80ml) and stirred ai room 
aZnTZ h h ^J 0 """' Was removed ™«°< ^uced pressure and the residue partitioned between 
S Z 7 hydr i ° 9e " Carbor : a,e so,ulio " (200ml) and dichlorome.hane (300m.). The layers were separated and 
SorS h h dichlorome,hane ( 2x300m| ). The combined organic layers were washed with bnne 

300ml) dned over. Na 2 S0 4 , filtered and concentrated under reduced pressure ?o grve a purple solid The si was 

T^fi^Frzzs*? under suc,ion ,o afford ,he ,itie compound as an o «- whrte soiw < 6 26 9) 

1 ^ 7 25 I mWR mh ( ,' m An f°J 3H ' ,) ' (2K,) " 485 (2H ' q) ' 530 ^ 5 50 < 2H ^ 6 7 ° ("..). 6.95 
LRMS mSi 5 4(l^ 5(1H ' m) ' 86 ° (1H ' d) - 9 - 15 < 1H ^ 93 °( 1 H.s),ip.60(1Ks). 

Found: C, 55.42; H, 5.05; N, 21.49. C 2l H 23 N 7 0 5 requires C, 55.62; H, 5.11; N, 21.62%. • 
. Preparation 48 

4-(5-Nitro-2-n-propoxv-p V ridin-3-ylcarboxam^ ' 

Sl! h ! ^compound of preparation 45 (500mg, 2.21mmol), 1 -hydroxybenzotriazole hydrate (299mg 

PV^amin OTTmT'T? ^P^'^^rbodiimide hydrochloride (424mg, 2.2lmmol) and N-ethyldiisop^ 

? , h ' W6re 8dded '° 3 Slirred S0,U,i0n ' 0, ,he ,i,ie com P° un d of preparation 21 (573mq 

f«\S^Z1^^T (15ml) a V 1 °° C - reaCt '° n miX,Ufe W8S Warmed 10 temperature anffi 
for 18 hours. The resultant mixture was washed with water (10ml), aqueous hydrochloric acid (0 5N 10ml) and satu- 

ure T°re S s r e ,Um h *^'*'» te (1 ° ml) ' OVer ^ ^ and concentrated under reduced pres- 
sure. The res.due was punfied by column chromatography on siiica gel elu.ing with a gradient svstem of 
^lo^ethane : methanol (99:1 to 98:2) to afford the title compound*, a white solid (590mg) ° " 
I i^ 3) \ ^T A) ' 1 °° <3H ' ,) ' 1 35 ° 45 (2H ' m) - 1 95 ' 2 05 < 2H ' m ). 2 85 (2H.t). 4.70 (2H t 5 20-5 30 (1H br s) 
ms) ^'^ S> ' 6 90 <1H ' d) ' 7 20 (1Km .>- 7 65 (1H ' m )' 8 60 (IH.i 9.1oU s) 9 30 SS, 10.S 

LRMS : m/z 468 (M+1)+. 

Found : C, 55.84; H, 5.33;'N, 20.68. C 22 H 25 N 7 0 5 0.1CH 2 CI 2 . ret^uires C, 55.76; H, 5.37; N, 20 60%' ■ ' " ' - 

Preparation 49 

[0143] Obtained from the title compound of preparation 46 and the title compound of preparation 21 usinq an anal- 
ogous method to preparation 48, as a white solid (56%) • °n using an anal 
5 (CDCI3) : 1.10 (3H,t), 2.90 (2H,q), 3.40 (3H,s), 4.00 (2H,t), 4.90 (2H,t), 5.20-5 35 (1H br s) 5 50 (2H si 6 65 R 7R 

l^VZ^X 20 (1H ' m) ' 7 70 mt) - 860 (1Hid) ' 915 (1Ks) 930 (1H - s) 10 ~ 

Found : C, 53.41 ; H, 4.90; N, 20.65. C 21 H 23 N 7 O s . requires C, 53.72; H, 4.94; N, 20.89%. 
Preparation 50 

4-[5-Amino-2-ethox V -pvridin-3-vlc a rboxamidol-3-n. D ron U |.p.r 2. P v r idin.2.vnm fl thv l . pvrazo ,e.5.c a mox a miH 0 

SU^h A S ? r ! d miXlUfe °' the title com P° und of Preparation 47 (5g, llmmol) and Raney nickel (2 5g) in ethanol 
(150m.) was hydrogenated for 3 hours a. 345kPa (50psi) and 50'C, and then a further 72 hours a Toon ^temperature 

veL eS sofd r fi,,ered 9h Arb0Ce ' ^ the fi,,ra,e C ° nCen,rated Under Pressu^ ,0" efp e 

yellow solid^ The residue was pur,f,ed by column chromatography on silica gel eluling with a gradient svstem of 

ptirfb^ 

8 (CDCI 3 ) : 0.78 (3H,t), 1.43 (2H,m), 1.52 (3H,t), 2.82 (2H,t), 3.49 (2H,s) 4 59 (2H a) 5 30 MH si 5 4fi r?H .1 r 70 
(1H,s), 8.93 (1H.d). 7.22 (1H,m), 7.65 (1H,m), 7.78 (1H.s>, 7.94 (1H.s) 8 58 (1 V£ { H s ^ ° 
Found : C, 59.42; H, 5.96; N, 22.98. C 21 H 2S N 7 0 3 requires C, 59.56; H, 5.95, N, 23 15% 
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Preparation 51 , 

4-f5-Amino-2-n-propoxv-pyridin^3-vlcarboxamido]-3-n-pr'opvl-2-(2-pvridin-2-v^ 

5 [0145] Obtained from the title compound ot preparation 48, using an analogous method to preparation 50, as a pale 
yellow solid (86%)." 

5 (CDCI 3 ) : 0.80 (3H,t), 1 .00 (3H,t), 1 .40-1 .50 (2H,m), 1.90-2.00 (2H,m), 2.80 (2H,t), 3.50 (2H,s), 4.45 (2H,t), 5.20-5.35 
(1 H.br s), 5.45 (2H,s), 6.60-6.75 (1 H.br s), 6.95 (1 H,d), 7.20 (1 H,m), 7.65 (1 Km), 7.80 (1 H,s), 7.90 (1 H,s), 8.60 (1 H, 
d), 10.45 (1H,s). • 
10 Found : C, 57.97; H, 6.26; N, 21.18. C 22 H 27 N 7 0 3 0.3CH 2 CI 2 requires C, 57.85; H, 6.01; N, 21.18%. 

Preparation 52 

4- f5-Amino-2-(2-methoxvethoxv)-pvridin-3-vlcarboxamidol-3-n-propvl-2-(2-pvridin-2-vl)methvl-pyrazole- 

5- carboxamide 

[0146] Obtained from the title compound of preparation 49, using an analogous method to preparation 39 ; as a grey 
solid (100%). 

5 (CDCI3) : 1 .05 (3H,t), 2/80 (2H,q), 3.40 (3H,s), 3.40-3.60 (2H,br s), 3.90 (2H,t), 4.65 (2H,t), 5.30-5.40 (1 Kbr s), 5.50 
20 (2H,s), 6.60-6.80 (IH.brs), 6.90 (1H,s), 7.20 (1H,m), 7.65 (iKm), 7.80 (IH.s), 7.95 (1H,s), 8.60 (1H,d), 10.50 (1H,s). 
LRMS:m/z440 (M+1) + . 

Found: C, 56.47; H, 5.82; N, 21.40. C 21 H 25 N 7 0 4 0.4H 2 O. Requires C, 56.47; H, 5.82; N, -21.95%. 
Preparation 53 

25 

5-(5-Amino-2-ethoxvpvridin-3-vl)-3-n-propvl-2-(pvridin-2-VI)methvl-2.6-dihydro-7H-pvrazolo[4 ! 3-d1p 

[0147] Potassium terf-birtoxide(2.32g; 20mmol) was added carefully to a suspension of the title compound ol prep- 
aration 50 (2.11 g, Smmol) and 4A molecular sieves in ethanol (50ml) and the reaction heated under reflux for 1 8 hou rs. 

30 The cooled mixture was filtered through Arbocel, the filtrate concentrated under reduced pressure and the residue 
partitioned- between aqueous hydrochloric acid (30ml, 1N) and ethyl acetate ,(30ml). The layers were" separated; the 
aqueous layer extracted with ethyl acetate (2x30ml), and the combined organic layers washed with brine (30ml), drjed 
over Na 2 S0 4 , filtered and concentrated under reduced pressure. The residual brown oil was purified by column chro- 
. matography on silica gel eluting with a gradient system of dichloromethane : methanol (100:0 to 96:4) to afford the title 

35 compound as a pale yellow solid (1 .22g). 

5 (CDCI3) : 0.95 (3H,t), 1.50 (3H,t), 1.60 (2H,m), 2.95 (2H,t), 3 60 (2H,s), 4.50 (2H,q), 5.70 (2H,s), 7.05 (1H,d), 7.20 

(1H,m), 7.60 (1H,m), 7.80 (1H,s), 8.15 (1H.d), 8.60 (1H,s), 11.05 (1H,s). 

Found : C, 61.92; H, 5.69; N. 23.95. C 21 H 23 N 7 0 2 requires C, 62.21; H, 5.72; JM, 24.18%. 

40 Preparation 54 

5-(5-Amino-2-n-propoxvpyridin-3-vl) 3-n-propvl-2-(pvridin-2-vl)methvl-2,6-dihvdro-7H-pvrazolo[4,3-d1pvrimidin-7-one 

[0148] Potassium /ert-butoxide (441 mg, 3.9mmol) was added carefully to a suspension of the title compound of 
4S preparation 51 (430mg, 0.98mmol) in 1-propanol (15ml) and the reaction heated under reflux for 18 hours. The solvent 
was removed under reduced pressure, the residue dissolved in water (10ml), acidified to pH 5 with hydrochloric acid 
(2N) and extracted with dichloromethane (3x1 5ml). The combined organic layers were dried over MgS0 4 , filtered and 
concentrated under reduced pressure. The residual brown oil was purified by column chromatography on silica gel 
eluting with a solvent system of dichloromethane : methanol (97:3) to afford the title compound as a yellow solid 
50 (237mg). 

5 (CDCI3) : 0.95 (3H,t), 1.10 (3H,t), 1.70-1.80 (2H,m), 1.85-2.00 (2H,m), 2.95 (2H,t), 3.60 (1H,s), 4.45 (2H,t), 5.65 (2H, 
s), 7.05 (1H,d), 7.20-7.25 (1H,m), 7.60 (1H,t), 7.80 (1H,s), 8.20 (1H,s), 8.60 (1H,d), 11.10 (1H,s). 
LRMS:m/z 420 (M+1) + . 

55 
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Preparation 55 • ' 

• 5-|5-Amino.2-(2-methoxyet^ 

I01 f 9] .o P ,°o ta o S n iu ^ - butoxide ( 658 9' 33mm °') was added carefully to a suspension of the title compound of prep- 
aratory (2.90g, 6.60mmol) in 2-methoxyethanol (70ml), the mixture heated under reflux for 18 hours and then cooled 

I^l^wTh' W3S TT* Und6r r6dUCed Pf6SSUre 8nd 1he reS,due purtfied ^ colu ™ chromatography on silica gel 
sol!d I (2 20g) ' S ciichloromethane : methano) (98:2 to 95:5) to afford the title compound as a white 

5 (CDCI 3 ) : 1.30 (3H*), 3.00 (2H,q), 3.55 (3H,s), 3.60 (2H,s),' 3.80 (2H,t); 4.60 (2H,t), 5 65 (2H s) 7 05 (1H d) 7 20 
(1H,m), 7.60 (1H,m);7.80(1H,s), 8.10 (1H,s), 8.60 d'H.d), 11.15 (1Hs)' 1 ( ' >! : 

LRMS: m/z 422 (M+1)+. ' 1 

Found : C, 59.10; H,' 5.44; N, 22.86. C 21 H 23 N 7 0 3 requires C, 59.09; H, 5.57; N, 22.97%. 

Preparation 56 

S, A SOlU !! 0 " °' ,itle com P° und of Preparation 55 (1 .5g, 7. 14mmol) in acetic acid (30ml) and concentrated 

IZTrtr ( o ' ^ C T' ed, ° " 2 °° C SOd ' Um ni,n,e (?14m9 ' 10 ' 35mmol > added The Action mixture was 
warmed to 0 C over 2 hours, then cooled back to -20°C. Sulfur dioxide (20ml) was added followed by a suspension 
of copper(l))chlonde (2.09g, l5.52mmol) in water (3ml). Thereac.ion mixture was warmed.oO'C, stirred for 30 minutes 
then warmed to room temperature and stirred for 2 hours. The reaction mixture was poured onto ice (60g) and the 
resulting suspension extracted with dichloromethane (5x50ml). The combined organic layers were dried over MqSO. 
Nterec and concentrated under reduced pressure. The residue was stirred in diethyl ether (50ml) and filtered to afford 
the title compound as a beige solid (2.2g). 1 

8 (CDCI 3 ),M.30 (3H,t), 3,10 (2H,q), 3.60 (3H,s), 3,90 (2H,t),-4.B5 (2H.t). 5.70 (2H s) 7 10 (1H d) 7 20 (1H ml 7 66 
(1 H,m), 8 .60 (1H.6), 8.90 (1H,s), 9.25 (1H,s), 10.75 (1H,s) ' ' ^ 

LRMS : m/z 505 (M+1)+. 

Found : C, 49/11; H, 4.13; N, 16.02. C 21 H 21 CIN 6 0 5 S 0.6H 2 O requires C, 48. 90; H, 4.34; N, 16.29%. . ' . ' 
Preparation 57 t 

4-Benzvl-tetrahydro-l ,4-thiazine 1 , 1 -dioxide 

SlfhL^^H 1 SU ' P f l 10 ? ( o u ml> 10mmO " W8S 8dded t0 8 SOlU,ion of benz W a ™e 0 09ml, 10mmol) in ethanol (4ml) 
and heated under reflux for 2 hours. The sofvent was removed under reduced pressure, the residue dissolved in dichlo- 
romethane (30ml) and washed with saturated aqueous sodium hydrogencarbonate solulion (1 5ml), dried over MqSO. 
filtered and concentrated under reduced pressure. The residue was purified by column chromatography on silica gel 
elut.ngw.th a grad.ent system of dichloromethane : methanol (100:0 to 99:1) to afford the title compound as a yellow 

6 (CDCI3) : 3.00 (4H,m), 3.05 (4H,m), 3.65 (2H,s), 7.25-7.40 (5H m) 
LRMS: m/z 226 (M+1) + . 

Preparation 58 

Tetrahydro-1 ,4-thiazine 1,1 -dioxide acetate 

!S in^ZVZtV ""V? COmPOU ,? d ° f preparation 57 ( 250m 9. ""no!) and 10% palladium on charcoal 
IhhTh JT ' hydr °9 ena,ed ,or 18 hours a « 2 07kPa (30psi) and room temperature. Water (5ml) was 

,he m ^ t ,,ttered trough Arbocel to remove the catalyst. The fiftrate was concentrated unde reduced 
pressure to give the title compound as a white solid (240mg) 

8 (CDCI3) : 1.85 (3H,s), 2.95 (4H,m), 3.05 (4H,m). 
LRMS: m/z 226 (M+1) + . 
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. Preparation 59 • 

♦ 

5-(2-Ethoxv-5-(3-|(2,2,2-trifluo^ 

^6-dihvdro-7H-pvrazolof4,3-d1pyrimidin-7-one s „■ 

5 

[01 53] A solution of the title compound of preparation 53,(61 3mg, 1 .51 mmbl) in acetic acid (6.25ml) and concentrated 
hydrochloric acid (10ml) was cooled to -20°C and sodium nitrite (203mg, 3.03mmol) added. The reaction mixture was 
warmed to 0°C over 2 hours, then cooled back to -20°C. Sulfur dioxide (llml) was added followed by a suspension of 
copper(ll) chloride (606mg, 4.50mmol) in water (2ml) ana 1 acetic acid (5ml). Yhe reaction mixture was warmed to 0°C, 

i 'o stirred for 30 minutes 1 , then 'warmed to room temperature and stirred for 1 hour. The reaction mixture was poured into 
ice water (95ml) and extracted with dichloromethane '(3x50ml). The combinbd organic layers were washed with brine 
(50ml), dried over Na 2 S0 4 , filtered and concentrated under reduced pressure. The resultant oil was triturated with 
diethyl ether and filtered to give a white solid. This solid was dissolved in ethanol (40ml), and a solution of A/-(3-aze- 
tidinyl)-/V-ethyl-2,2,2-trifluoroacetamide (280mg, 1.42mmol; J. Med. Chem.,, 1993, 36, 9, 808) in ethanol (5ml) was 

is added and stirred for 1 8 hours at room temperature. The solvent was removed under reduced pressure and the residue 
suspended in saturated sodium hydrogencarbonate solution (20ml) and extracted with ethyl acetate (3x30ml). The 
combined organic layers were washed with brine (3x20ml), dried over MgS0 4 , filtered and concentrated under reduced 
pressure. The residue was purified by column chromatography on silica gel eluting with a> gradient system of. 
dichloromethane : methanol (100:0 to 98:2). The. resultant oil was suspended in diethyl ether and concentrated under 

20 reduced pressure (x3) to afford the title compound as a white solid (450mg). 

5 (CDCI 3 ) : 0.95 (3H,t), 1 .20 (3H,t), 1 .50-1 .65 (5H,m), 1 .65-1 .80 (2H ! m) ) 3.00 (2H : t); 3.45 (2H,t), 4.10 (3H,m), 4.80 (2H, 
q), 5.70 (2H,s), 7.10 (1H,d), 7.20 (1H,m), 7.66 (1H : m),'8.60 (1H,m), 8.75 (1H,s), 9.10 (1H,s), 10.65 (1H,brs). 
LRMS :rWz 649 (M+1)+.' 

25 Preparation 60 

1 

5-15-1(1 fl,55)-6-excHf(te/1-Butoxvcarb^ 

• • • propvl-2-'(pvridin-2-v^methvl-2.6-dihvdro-7H-pvrazolo[4',3-dlpyrimidin-7-one • » ■ 

'30 [0154] Obtained from the title compound of preparation 53 and tert-butyl (1 fl,5fl)-3-azabicyclo[3.1.0]hex-6-ylcar- 

• : bamate (EP 413 455), by an analogous method to preparation 59, as a white solid (45%). t 

5 (GDCI3) : 0.^5 (3r-U), 1.40 (9H,s), 1.60 (3H,t), 1.65-1.80 (4H,m), 2.50 (1H,s), 3.00 (3H,t), 3.20 (2H > d), 3J0 (2H,d), 
4.50-4.65 (1H,br s), 4.75 (1H,q), 5.70 (2H,s), 7.10 (1H,d), 7.20 (1H,m), 7.60 (1H,m), 8.60 (1H,m), 8.65 (1H,s), 9.00 
(1H,s), 10.65 (1H,brs). 
35 LRMS : m/z 651 (M+1) + . 

Found : C, 57.61; H, 6.10; N. 16.64. C 31 H 38 N 8 0 6 S 0.1C 6 H 14 requires C 5 57.56; H, 6.02; N, 17.00%. 

Synthesis of the compounds of Formulae IA and IB 

40 Example 1 

5-f5-(N,N-Dimethylaminosulfonvl)-2^^ 
f4,3-dlpyrimidin-7-one 

45 [0155] The title compound of preparation 1 5 (250mg, 0.60mmol) was dissolved in chlorosulfonic acid (2ml, 30mmol) 
and thionyl chloride (0.50ml, 6.90mmol) was added slowly. The resultant mixture was stirred at room temperature for 
18 hours. The reaction mixture was quenched by pouring onto ice and the white precipitate which formed was filtered 
and dried under vacuum. The resultant solid was suspended in ethanol ( 1 0ml), dimethylamine (0. 1 4ml, 3.0mmol) added 
and the mixture was stirred at room temperature for 18 hours. The solvent was removed under reduced pressure, the 

so residue dissolved in dichloromethane (30ml) and washed with saturated aqueous sodium hydrogencarbonate solution 
(15ml), dried over MgS0 4 , filtered and concentrated under reduced pressure. The residue was purified by column 
chromatography on silica gel eluting with a solvent system of dichloromethane: methanol (98:2) to afford the title 
compound as a white solid (209mg). 

5 (CDCI3): 0.95 (3H,t), 1 .20 (3H,t), 1 .75 (2H,q), 2.05 (2H,q), 2.80 (6H,s), 3.00 (2H,t), 4.25 (2H,t); 5.70 (2H,s), 7.1 0 (1 H, 
ss d), 7.35-7.15 (2H,m), 7.60 (1 H.m), 7.85 (1 H,m), 8.60 (1 H,d), 8.80 (1 H,s), 10.60 (1 H.br s). 
LRMS: m/z 511 (M+1) + . 

Analysis : Found C, 57.57; H, 5.83; N, 15.99; C 25 H 30 N 6 O 4 S. 0.15CH 2 CI 2 . requires C, 57.72; H, 5.84; N, 16.06%. 
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Examples 2 to 11 

[01 56] The compounds of the following tabulated examples of the general formula: 



OR 3 HN 




JR12R13 



were prepared by the method of example 1 (method A) using the corresponding pyrazolo[4.3-d] Py rimidin-7-one and 
the appropriate amine. Alternatively, the compounds were prepared using the method of example 1 except mat 2 
equivalents of the appropriate amine and 2 equivalents of triethylamine were used (method B) 



Example 

No. 


R 3 


R 2 


NR 12 R 13 


Method 


Data 


2 


Propyl 


Propyl 


• • f 


A 


8 (CDC1,): 0.95 (3H,t), 1.15 
(3H,t), 1.65-1.80 (2H,m), 
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1.95-2.10 (2H,m), 3.00 
(2H,t), 3.20 (2H,q), 3.30 
(3H,s), 3.45 (2H,m), 4.20 
(2H,t), 4.90 (lH.t), 5.70 
.(2H,s), 7.05 (lH.d), 7.15 
(lH.d), 7.25 (lH,m), 7.60 
(lH.m), 7.95 (lH.m), 8.60 
(lH,d), 8.85 (lH.s), 10.60 
(IH.br s). LRMS:m/z541 
(M + l) + . 

Analysis : Found C, 57.29; 
H.5.98; N, 15.29; 
C 26 H 32 N 6 0 5 S. 0.1CH 2 C1 2 . 
requires C, 57. 19; H, 5.74; 
N, 15.33%. 


3 


Propyl 


Propyl ■ 


0 


A 


■5(CDClj): 0.95 (3H,t), 1.15 
(3H,t), 1.75 (2H,m), 2.05 
(2H,m), 2.98 (2H,t), 3.00- 
3.10(4H,m), 3.70-3.80 
(4H,m), 4.25 (2H,t), 5.70 
(2H,s), 7.05 (lH,d),7.10- 
7.30 (2H,m), 7.60 (lH.m), 
7.85 (lH.m), 8.60 (lH.d), 
8.80 (lH.s), 10.60 (lH.br s). 
LRMS: m/z553 (M + l)\ 
Analysis : Found C, 57.79; 
H, 5.75; N, 14.89; 
C2 7 H J2 N 6 0 } S. requires C, 
58.68; H, 5.84; N, 15.20%. 
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4 


Ethyl 


Eihyl 




o 


5 (CDClj): 0.85 (3H,t), 


5 








y 




J 1.00-1.20 (lH.m), 1.20-1.40 
(7H,m), 1.60 (3H,m), 1.70 
(2H,m), 2.30 (2H,t), 3.00 


10 




I 

1 




i 


1 


' (2H,q), 3.80 (2H,m), 4.40 
!(2H,q), 5.70 (2H,s), 7.05 

I 1 i 

1 /111 J\ *7 f C r * W W IV mm 

(lH,d), 7.15 (lH,d), 7.20 


15 












(lH,m), 7.60 (lH.m), 7.80 
(lH,m), 8,60(lH,d), 8.80 
(lH,s), 10.65 (lH,br s). 


20. 








i 




LRMS: m/z551 (M + l)\ 
Analysis : Found C, 60.37; 
H, 6.29; N, 14.83; 


25 

. f . . 












C2sH 34 N 6 0 4 S. 0.35H 2 O. 

requires C, 60.38; H, 6.28; 
i 

M i c After 


. 30 ■ 


.5 

' \ 


Propyl 


Ethyl 


8 


B, 


6 (CDC1 3 ): 0.95 (3H,t), 1.30 
(3H,m), 1.80 (4H,m), 2.00 . 














(2H,m), 3.00 (2H,q), 6.20 


35 










(4H,m), 3.90 (4H,s), 4.20 
(2H,i), 5.70 (2H,s), 7.10 
(IH.d), 7.15 (lH,d), 7.20 


40 




• 








(IH.m), 7.60 (lH.m), 7.80 
(lH.m), 8.60 (lH.d), 8.80 
(lH.s), 10.60 (lH.s). 


45 












LRMS: m/z 595 (M + l) + . 
Analysis : Found C, 57.28; 
H, 5.72; N, 13.51; 


SO j 
55 












C29H J4 N 6 0 6 S. 0.25CH 2 C1 2 . 
requires C, 57.04; H, 5.65; 
N, 13.64%. 
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6 


Propyl 

i 


Ethyl 


o- CH > 

-6 


B 


5 (CDCI 3 ): 0.95 (3H,t), 1.30 
(3H,t). 1.65-1.80 (2H,m), 












1.80-2.00 (2H,m), 2.00-2.10 








t 

t 


(2H,m), 3.00-3.10 (4H,m). 
3.15-3.30 (6H,m), 4.20 
(2H,t), 5.70 (2H,s), 7.10 
(lH.d), 7.15 (lH,d).7.20 
(lH,m), 7.60 (lH.m), 7.80 
(lH,m), 8.60 (lH,d), 8.80 
(lH,s), 10.60 (lH.s). 
LRMS; m/z 567 (M+l) + . 
Analysis : Found C, 58.60; 
H. 6.06; N, 14.47; 
C M H 34 N 6 0 6 S. 0.35H 2 O 
requires C, 58.69; H, 6.10; 
N, 14.67%. 


7 


Propyl 


Propyl 


N — v- 

Q . 


A 


8(CDC1 3 ): 0.95 (3H,t), 1.15 










(3H,t), 1.70-1.80 (2H,rh), j 












1 .90 (2H,m), 2.00 (2H,m), 
2.35 (3H,s), 2.60-2.70 
(4H,m), 3.00 (2H,t), 3.40- 
3.50 (4H,m), 4.20 (2H,t), 
5.70 (2H,s), 7.05 (lH,d), 
7.15 (lH.d), 7.20 (lH.m), 
7.60 (lH.m), 7.85 (lH,m), 
8.60 (lH.d), 8.80 (lH,s), 
10.65 (lH.br s). 
LRMS: m/z 580 (M+l) + . 
Analysis : Found C, 58.41; 
H, 6.52; N, 15.54; 
C^NAS. 

0.2CH z Cl 2 .0.65CHjOH. 
requires C, 58.06; H, 6.53 
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N, 15.88%. 


8 

i 


Propy 

. / 
i 

* 


Propyl 


OH 

A 

N 

* 

i 


. B 

i 


5(CDC1 3 ): 0.95 (3H,t), 1.15 
S 6li,t) ; 1.75 (2H,m), 2.00 
l (2H,m), 2.70 (lH.m), 3.00 
(2H,m), 3:7Q(2H,m),4.10 
(2H,m), 4.'20.(2H,m), 4.50 
l (lH,s),5 f 70(2H > s) ( 7.10 
(lH.d), 7.20 (lH.d), 7.25 
(IH.m), 7.65 (lH,m), 7.90 
(IH.m), 8.60 (lH,d), 8.80 
(IH.s), 10.80 (lH.s). 
LRMS: m/z539 (M + l)*. 
Analysis : Found C, 57.75; 
H.,5.68; N. 15.52; 
C 2 6H3oN 6 0 6 S. requires C, 
57.98; H, 5.61; N, 15.60%. 


• \ 


Propyl 


Propyl 


>NH 


A 

i 

] 


U(CDClj): 0.95 (3H,m), 
'1.15(3H,m), 1.65-1.80 
(2H,m), 1.95-2.10 (2H,m), ,' 
3.00 <2H,t), 4.20 <2H,0. 
4.30 (2H,d), 5.70 (2H,s), 
5.90 (lH.t), 7.00-7.30 
(5H,m), 7.50-7.70 (2H,m), 
7.90 (lH.m), 8.20 (lH.d), 
8.60 (lH,d). 8.90 (IH.s). 
10.60 (lH,s). 
LRMS: m/z 574 (M+l) + . 
Analysis : Found C, 58.46; 
H, 5 29- N 16 08- 
C N H 3l N 7 0 4 S. 0.5CH 2 C1 2 . 
requires C, 58.85; H. 5.36; 
N, 16.56%. 
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10 


Propyl 


Propyl 


NH 


A 


8(CDC1 3 ): 0.95 (3H,t), 115 
QP,Q, 1.25 (3H,t), 1.30- 


5 


■ 






0^0 




|.45(2H,m), 1.65-1.80 
(2H,m), 1.80-1.90 (2H,m), 
2'.00-2.10(2H,m), 2.80-2.95 


10 


\ 


! 




i 


i 


(2H.I), 3.00 (2H,t), 3.40 
(iH.m), 3.'90-4.05(2H,m), 
,4.10(2H,m), 4.25 (2H,m), 


15 












4.60 (lH,d). 5.70 (2H,s), 
7,10 (2H,m), 7.20 (lH,m), 
7.60 (IH.m), 7.95 (l'H.d), 


20 








1 




8.60 (lH.d), 8.90 (lH,s), 

10.65 (IH,s). 

LRMS: m/z638 (M + l) + . 


25 

t ■ 'i 




■ 


• 


_ i 




Analysis : Found C, 57.91; 
H, 6.26; N, 14.76; 
C 3l Hj 9 N 7 0 6 S. 0.4H 2 O. 


30 


\ 










6 03CH 2 C1 2 . requires C, 
57,56; H, 6.20; N, 15.14%. . 
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Propyl 


Propyl 
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6(CDC1 3 ): 0.95 (3H,l), 1.15 


35 








h "Y' h 




(3H,t), 1.40 (9H,s), 1.60 










T Y 

1 0 




(2H,m), 1.75 (2H,m), 2.00 












(2H,m), 2.50 (lH.s), 3.00 


40 




• 








(2H,m), 3.20 (2H,m), 3.65 
(2H,m), 4.20 (2H,m)4.60 
(lH.br s), 5.70 (2H,m), 7.05 


45 












(lH.m), 7.15 (lH,m), 7.20 












(lH.m), 7.60 (lH.m), 7.85 
(lH.m), 8.60 (lH.d), 8.80 


50 












(lH.s), 10.60 (lH.s). 












LRMS:m/z664(M4-l) + . 
Analysis : Found C, 58.43; 


55 












H, 6.23; N, 14.11; 
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1 


1 

10 






C 32 H„N 7 0 6 S. 0.2H 2 O. 
O.6CH3OH. requires C, 
57.96; H, 6.68; N, 14.51%. 



Example 12 

3-Ethyl-5-{5-f(3-elhvlamino)-1-ethvlamino s ulfonvll-2-n-propoxyphenvl)-2-(pvridin-2-vnmelhvl-2 6-riihvrirn.7H. 
pyrazolo[4,3-d1pyrimidin-7-one '' — ' . 

[0157] The title compound of preparation 16 (0.5g : 1 .28mmol) was added to a cooled mixture of chlorosulfonic acid 
(1 ml, 1 5mmol) and thionyl chloride (0. 1 5ml, 2mmol) and the reaction stirred for 4 hours, warming to room temperature 
The reaction mixture was quenched by pouring onto ice and the white precipitate which formed was filtered and dried 
The resultant solid was dissolved in a mixture of acetone (15ml) : water (10ml), a solution of N-ethylethylenediamine 
(2ml, 19mmol) in acetone (5ml) was added dropwise over 15 minutes, and the reaction mixture was stirred at room 
temperature for 45 minutes. The acetone was removed under reduced pressure and the aqueous residue was parti- 
tioned between d.chloromethane (60ml) and aqueous sodium hydroxide (1N, 30ml). The layers were separated and 
the aqueous layer was neutralised by the addition of solid carbon dioxide. The aqueous layer was then extracted with 
dichloromethane (3x60ml), the combined organic layers were dried over Na 2 S0 4 . filtered and concentrated under 
reduced pressure. The residue was purified by column chromatography on silica gel eluting with a gradient system of 
dichloromethane . methanol ': 0.88 ammonia (95:5:1 to 85:15:1) to afford the title compound as a white solid (200mg) 
8 (CDCI3) : 1.00 (3H,m), 1.15 (3H,m), 1.30 (3H,m), 1.95-2.10 (2H,m), 2.55 (2H.q). 2.75 (2H.m), 3.00-3 10 (4H m) 4 25 
(2H,t), 4.20 (2H,t), 5.70 (2H,s), 7.05-7.20 (2H,m), 7.20 (1H,m), 7.60 (1H,m), 7.95 (1H,m), 8.60 (lH,m), 8.90 (1H,s), 
1 0.60 (1 H,s). 
LRMS: m/z 540 (M+1 ) + . 

• ■ ' r ' 1 1 ... • . ' i ft . ,. 

Example 13 , ■ _ 

5-[5-(N 1 N-Diethvlaminosulfonvn-2-n-propoxvDh e nvil-3^thvl-2-(nvridin-2-vhmethvl-2.6-dihvdro-7H.nvr' a 7nlf>f4 3 -d1 
pyrimidin-7-one : , ^ 1 



[0158] The title compound of preparation 16 (2.0g, 5.13mmol) was added slowly to chlorosulfonic acid (6ml 90mmol) 
at 0°C and stirred for 18 hours, warming to room temperature. The reaction mixture was quenched by pouring onto 
ice (40g) and the resultant solution was basified to pH 9.0 by the addition of aqueous sodium hydroxide (5N) maintaining 
the temperature at 0°C. A solution of diethylamine (1.5g, 20.5mmol) in acetone (10ml) was added and the reaction 
mixture stirred for 1 8 hours at room temperature. Water (1 0ml) was added and the white precipitate was filtered washed 
with acetone : water (1:1) and dried under vacuum at 50°C to afford the title compound as a white solid (1 6q) 
5 (CDCI 3 ) : 1.00-1.20 (9H,m), 1.30 (3H,t), 2.00 (2H,m), 3.00 (2H,q), 3.20-3.35 (4H,m), 4.20 (2H,t), 5 70 (2H s) 7 10 
(2H,t), 7.20 (1H,m), 7.60 (1H,m), 7.90 (1H,m), 8.60 (1H,d), 8.85 (1H,s), 10.60 (1H,s). 

EjcampJ§_14 

5-|5-(3-N,N-Dimethylaminoazetidin-1-vlsulfonvl)-2-n-propoxvD h envll-3-n-propyl-2-(pvridin-2-vnmethvl-P fi -rtih»Hm. ' 
7H-pyrazolof4,3-dlpyrimidin-7-one — 

[0159] 10% Palladium on charcoal (560mg) was added to a solution of W-(1-benzhydryl-3-azetidinyl)-/V,A/-dimethyl- 
amme (2.95g, llmmol) in methanol (65ml) under an atmosphere of nitrogen and stirred at room temperature Ammo- 
nium formate (3.07g, 48.7mmol) was added and the reaction stirred under reflux for 5 hours. After cooling the mixture 
was filtered through a pad of Arbocel and washed wilh methanol. The solvent was removed from the filtrate under 
reduced pressure to give the crude solid /V-(3-azetidinyl)-/V,/v-dimethylamine (1 .76g). The title compound of preparation 
15 (0.82g, 1 .62mmol) was dissolved in chlorosulfonic acid (2ml, 30mmol) and thionyl chloride (0.50ml, 6.90mmol) was 
added slowly. The resultant mixture was stirred at room temperature for 18 hours. The reaction mixture was quenched 
by pouring onto ice and the white precipitate which formed was filtered and dried under vacuum The resuftant solid 
was suspended in ethanol (5ml), the previously prepared W-(3-azetidinyl)-/V,/V-dimethylamine (1 .76g) added and the 
mixture was stirred at room temperature for 18 hours. The solvent was removed under reduced pressure and the 
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residue purified by column chromatography on silica gel eluting with a gradient system of dichloromethane : mejhanol 
(99:1 to 97:3) to afford the title compound as a white solid, (364mg). 

8 (CDCI 3 ): 0.95 (3H,t), 1.20 (3H»t), 1.65-1.80 (2H,m), 2.00-2.15 (8H,m), 3.00 (2H,m), 3.10 (1H,m), 3.60 (2H,m), 3.90 
(2H,m) I 4.30 (2H,m), 5.70 .(2H,s), 7.10 (1H,d), 7.20-7.30 (2H,m), 7.65 (1H,m), 7.90 (1H,m), 8.60 (1H,d), 8.85 (1H,s), ' 
5 10.65 (1H,s). 

LRMS: m/z566(M+1)+. 

Analysis : Found C, 58.09; H, 6.23; N, 16.85; C 28 H 35 N 7 0 4 S 0.75H 2 O requires C, 58.07; H, 6.35; N, 16.93%. 
Example 15 • 

5-[2-Ethoxyphenvl-5-(2-pyrazinaminosulfonyl)1-3-ethyl-2-(pyridin-2-vl)methyl-2,6-dihydro-7H-pyrazolo|4,3-dl 
pyrimidin-7-one 

[0160] The title compound of preparation 23 (240mg ! 0.63mmol) was added slowly to chlorosulfonic acid (1ml, 
is 15mmol) and the reaction stirred for 18 hours at room temperature. The reaction mixture was quenched by pouring 
onto ice and a white precipitate was formed. The resultant mixture was neutralised by the addition of aqueous sodium 
hydroxide solution (5N) while the temperature was maintained at 0°C . The white precipitate was filtered off, washed 
with water, then diethyl ether and was dried under vacuum. 2-Aminopyrazine (126mg, 1.32mmol) was added to a 
suspension of sodium hydride (40mg, 80% dispersion in mineral oil, 1.32mmol) in tetrahydrofuran (3ml) under an 
20 atmosphere of nitrogen at room temperature and stirred for 1 'hour. The white solid previously obtained was added 
portionwise to this mixture over 2 minutes and stirred for 72 hours at room temperature. The reaction mixture was 
diluted with ethyl acetate (20ml) and water (20ml), the layers, were separated and the aqueous layer acidified with 
hydrochloric acid (1N, 10ml) and then extracted with ethyl acetate (40ml x 2). The latter organic phases were dried 
over MgS0 4 , filtered and concentrated under reduced pressure. The residue was purified by column chromatography 
2S on silica gel eluting with a gradient system of dichloromethane : methanol (100:0 to 95:5) to afford the title compound 
as a white solid (30mg). 

5 (CDCI3): 1.25 (3H,m), 1.60 (3H,t), 3.00 (2H,m), 4.30 (2H,m), 5.70 (2H,s), 7.10 (2H,m), 7.20 (1H,m), 7.60 (1H,m), 
8.00 (1H,d), 8.20 (1H,s), 8.25 (1 H,s), 8.60* (1 H,s), 8:70 (1H,s) ; 8.90 (1H,s); 10.65 (1 ( H,s). ■ . 
LRMS: m/z 533 (M+1) + . , ( 

30 

Example 16 1 ' 

1 

5-f5-[(3-Amino)-1-ethvlaminosulfonvl1-2-n-propoxvphenvl}-3-n-propvl-2-(pvridin-2-vl)methvl-2 ; 6-dihvdro-7H-pyrazolo 
[4,3-dlpyrimidin-7-one dihvdrochloride 

35 

[0161] The title compound of preparation 29 (380mg, 0.60mmol) was dissolved in dichloromethane (5ml) and satu- 
rated with hydrogen chloride gas whilst stirring at room temperature. Stirring continued for a further 2 hours then the 
solvent was removed under reduced pressure. The residue was azeotroped with dichloromethane and dried under 
vacuum to afford the title compound as a white solid (320mg). 
40 8 (d 6 -DMSO): 0.80-1.00 (6H,m), 1.55-1.80 (4H,m), 2.80-3.00 (6H,m), 4.10 (2H,t), 5.70 (2H,s), 7.20-7.50 (3H,m), 
7.85-7.95 (2H,m), 7.95-8.10 (4H,m), 8.60 (1H,d), 11.80 (1H,br s). 
LRMS: m/z 526 (M+1) + . 

Analysis : Found C, 46.05; H, 5.66; N, 14.89; C 25 H 31 N 7 0 4 S 2HCI 3H 2 0 requires C, 46.01; H, 6.02; N, 15.02%. 

4$ Example 17 

5-[5-(4-Oxo-piperidin-1-ylsulfonvl)-2-n-propoxvph 
[4,3-d1pyrimidin-7-one 

so [0162] The title compound of example 5 (440mg, 0.74mmol) was dissolved in tetrahydrofuran (5ml), hydrochloric 
acid (2N, 2.5ml) was added dropwise, and the reaction stirred at room temperature for 1 .5 hours, and warmed at 50°C 
for a further 18 hours. The mixture was concentrated under reduced pressure and water (20ml) was added to the 
residue. The resultant solution was neutralised by the addition of solid sodium hydrogencarbonate. The aqueous so- 
lution was extracted with ethyl acetate (40ml), the organic layer was washed with brine (20ml) and evaporated under 

55 reduced pressure. The residue was dissolved in dichloromethane and dried over MgS0 4 , filtered and evaporated under 
reduced pressure to afford the title compound as a white solid, (358mg). 

8 (CDCI3) : 1.15 (3H,t), 1.30 (3H,t), 2.00 (2H,m), 2.55 (4H,m), 3.00 (2H,q), 3.45 (4H,m), 4.25 (2H,t), 5.70 (2H,s), 7.10 
(1H,d), 7.20 (1H,d), 7.25 (1H,m), 7.60 (1H,m), 7.85 (1H,m), 8.60 (1H,d), 8.80 (1H,s), 10.60 (1H,s). 
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LRMS: m/z 551 (M+1) + . 

. • Analysis : Found C, 57.96: H, 5.44; N, 14.60; C 27 H 30 N 6 O s S 0.6H 2 O requires C. 57.76; H, 5.60; N, 14.97%. 

• Example 18 . ' 

■ • V 

melhvl-2.6-dihv dro-7H-pvra?ol 0 [4.3-dlD V rimidin-7-one • 1 lL - m — ■ Yl 

[2 JJ 8 ti,le CO ( m P° u "d °f example 11 (320mg, 0.48mmpl) was dissolved.in dichloromethane (10ml) and cooled 
to 0 C. Trrfluoroacetp ac,d,(2ml) was added dropwise and Ine reaction mixture was stirred for 3 hours The solvent 
21 ^ZT I rfed T Pr6SSUre residue ' was a***oped with toluene, then dichloromethane. The residue 

TfiB amtnni^o^ ,T r?°K 9raPhy °" 96 ' ^ W " h 8 SOlVent SyS,em Qf <*ch.oromethane : methanol : 
0.86 amqponia (95:5:1) to afford the title compound as a white solid (I70mg) 

5(CDCI 3 ): 0.95 (3H,t), 1.15 (3H,t), 1.45 (2H,s), 1.50 (2H,brs), 1.75 (2H,m), 2.00 (2H.m) 2 35(1 H s) 2 95 (2H \) 3 10 
LRMS: m/z 564 (M+1) + . 

Analysis : Found C.57.91; H, 5.70; N, 16.70; C 2e H 33 N 7 0 4 S 0.25CH 2 CI 2 requires C, 58.01; H, 5.77; IM, 16.76%. 
Example 19 ( 

^,td^ 

MvIITIk™ :" ut ° xide ( 102m9 " a9lmmo1 ) was added t0 a suspension of the title compound of preparation 
43 (235mg 0.46m mO l) ,n ethanol (15ml) and the reaction mixture heated in a sealed vessel at 100"C and stirred for 

folZnJ ?t CO ° ' n H ' t l^ S0 K V , en, W8S rem ° Ved Und6r r6dUCed Pressure and ,he residue was suspended in water 
(10ml) and extracted wrth dichloromethane (2x10ml). The combined organic layers were dried over MgS0 4 filtered 
and concentrated under reduced pressure. The residue was purified by column chromatography on silica gel elutin'q 
wrtha grad.enl system of dichloromethane : methanol (99:1 to 98:2)<to afford the title compound JTtSmtSS 

1 ° ^ (3a,) ' 160 (3H ' l) ' 17 °- 1 - 85 (2H ' m >'- 2 80 < 6H >S). 3.00 (2H,t),4.80 (2H,q), 5 70 (2H s) 7.'i0 (1H dV 

7.20-7.30(1H,m),7.60(1H,m),8.60(1H,m),8.70(1H,d),9.05(1H,s),1065(Hs) ' , ' ' 

LRMS: m/2 498 (M+1)+. . 

Analysis : Found C, 55.30; H, 5.51; N, 18.87; C 23 H 27N7 0 4 S. 0.4CH 3 OH. requires C, 55.07; H, 5.65; N, 19.21%. 
Example 20 

^i; 3 : N|N ^ 

2,6-dihvdro- 7H-pyrazolof4,3-d1pvrimidin-7-one 1-1 

A . solu, l 0 / n c of ii ,he ,itle compound of preparation 54 (130mg, 0.3mmpl) in acetic acid (5ml) and concentrated 
hydrochlonc acid (5ml) was cooled to -20°C and sodium nitrite (42.8mg, 062mmol) added. The reaction mixture was 

coZtnZ T^ OWS n S" COO ' ed b3Ck ,0 • 2 °° C - SU ' ,Ur di ° Xide (3m, > Was added ,olto ^d by a suspen d o 
V T 9, a93mm0l) in Wa,6r ° m,) 3nd 8CetiC 9Cid < 2ml > The reaction mix ^ ™* warmed to 0°C 
S! nn T 30 H mi " u,es ' « hen u warmed l ° «>om temperature and stirred for 2 hours. The reaction mixfure was poured onto 
ice. (10g) and extracted with dichloromethane (3x20ml). The combined organic layers were dried over MgS0 4 filtered 

disXH ,h , T TZ M eSSUfe ^ reSidUe W3S aZe ° ,r0ped With ,oluene The resu " a "< 9«« solid was 
d,ssolved ,n ethanol (5ml). N,N-d,methylethylenediamine (0.068ml, 0.62mmol) was added and the reaction stirred at 
room temperature for 1 8 hours. The solvent was removed under reduced pressure and the residue purified by column 
chromatography on sH.ca gel eluting with a gradient system of dichloromethane : methanol (97:3 to 95'5) This product 
was suspended in pentane and filtered to afford the title compound as a yellow solid (90mq) 

i ( t 2,"!fu l° fJ 3 ^ 0 95 (3H ' l) ' 1 - 6 °- 1 - 80 (4H ' m) ' 2 05 (6H ' S >' 2 30 < 2H - l >' 2 90 ( 4H ^>. 4-20 (2H,t), 5 70 (2H 

s), 7.20 (1H,d), 7:30 (1H,m), 7.80 (1H,m), 8.30 (1H,d). 8.50 (1H,d), 8.65 (1H,s), 11 80 (1H brs) 

LRMS: m/z 555 (M+1) + . ' 

Analysis : Found C, 53.73; H, 6.09; N, 18.58; C^N^S 0.5CH 2 CI 2 requires C, 53.30; H, 5.91; N, 18.77% 
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. Example 21 ■ 
3-Ethyl-5-{[5-(3-ethvlamino)-1-ethylaminosulfon^ 

2|6-dihvdro-7H-pvrazo1o[4,3-d1pyrimidin-7-one s „' 

5 

[0166] A solution of the title compound of preparation 5$ (150mg, 0.30mrYiol) in dichloromethane (10ml) was added 
over 1 hour, to a solution of N-ethylethylenediamine (1 25uJ, 1 ,20mmol) and triethylamine (1 66|il, 1 .20mmol) in dichlo- 
romethane (10ml) and stirred at room temperature for a further hour. The reaction mixture was washed with water 
(10ml), dried over MgS0 4 , filtered and concentrated under reduced pressure. The residue was purified by column 
10 chromatography on silica gel eluting with a solvent system of dichloromethane : methanol: 0.88 ammonia (97:3:0.3) 
to afford the title compound as a white solid (40mg). * 

6 (CDCI 3 ): 1.00 (3H;t), 1.30 (3H,t), 2.50 (2H,m), 2.70 (2H,t) T 3.00 (4H,m), 3.60 (3H,sV 3.85 (2H,t), 4.80 (2H : t), 5.70 
(2H,.s), 7hO (1 H,d), 7.20 (1 H,m), 7.60 (1 H ( m), 8.60 (1 H.d), 8.70 (1 H,d), 9.05 (1 H,s). 
LRMS: m/z 557 (M+1) + . • , 

15 Analysis : Found C, 53.60; H, 5.76; N, 19.84; C 25 H 32 N 8 0 5 S requires C, 53.94; H, 5.79; N, 20.13%. 

Example 22 

3-Ethvl-5-[5-(4-ethylpiperidin-1-vlsu^ 
20 pyrazolo[4 ; 3-d1pyrimidin-7-one 

[0167] Obtained from the title compound df preparation 56 and 4-ethylpiperidine using an analogous method to 
example 21 , as a white solid (20%). 

5 (CDCI3): 0.85 (3H,t), 1.10 (1H,m), 1.20-1.40 (7H,m) : 1.80 (2H,m), 2.35 (2H,t), 3.00-3.10 (2H,m), 3.60 (3H,s), 
25 3.80-3.90 (4H,m), 4.80 (2H,m), 5.70 (2H,s), 7. 10 (1 H,d), 7.20 (1 H : m), 7.60 (1 H,m), 8.75 (1 H.m), 8.60 (1 H,s), 9.00 (1 H, 

s), 10.85 (1H,s). ( 
LRMS: m/z 582 (M+1) + . 

■ t- ■ V« ■ • . . • ■ m . » 1 • 

1 Example 23 , , 

"30 . ' 

3^Ethyl-5-[2-(2-methoxvmethvn-5-(tetrahydro-1 1 4-thiazine 1,1 -dioxide sulfonvl)pyridin-3-vl1-2-(pvridin-2'Vl)methvl- 
2,6 t -dihvdro-7^-pvrazolo|4,3-dlpyrimidin-7-one ' 

[0168] Obtained from the title compound of preparation 56 and the title compound of preparation 58 using an anal- 
35 ogous method to example 21 , as a white solid (1 3%). 

8 (CDCI3) : 1 .30 (3H,t), 3.00-3.10 (2H,m), 3.20 (4H,m), 3.60 (3H,s), 3.80 (4H,m), 3.90 (2H,m), 4.80 (2H,m), 5.70 (2H, 
s), 7.10 (1H,d), 7.30 (1H,m), 7.70 (1H,m), 8.60 (1H,d), 8.65 (1H,s), 9.00' (1H,s),'l0.80 (1H,s). 
LRMS: m/z604(M+1) + . 

40 Example 24 

5-{2-Ethoxy-5-f(3-N-ethylamino)-1-azetm^ 
pyrazolof4,3-dlpyrimidin»7-one 

45 [01 69] Water (1 0ml) was added to a solution of the title compound of preparation 59 (420mg, 0.65mmol) in methanol 
(10ml). A solution of saturated sodium carbonate (5ml) was added and the reaction mixture was stirred at room tem- 
perature for 18 hours. The methanol was removed under reduced pressure and further water (30ml) was added. The 
aqueous layer was extracted with ethyl acetate (3x30ml), the combined organic layers were washed with brine (3x30ml), 
dried over MgS0 4 , filtered and concentrated under reduced pressure. The residue was purified by column chromatog- 

50 raphy on silica gel eluting with a gradient system of dichloromethane : methanol (100:0 to 97.5:2.5) to afford an oil. 
This oil was dissolved in diethyl ether and concentrated under reduced pressure (repeated x3), then recrystallised from 
ethyl acetate : hexane to afford the title compound as colourless crystals (185mg). 

6 (CDCI3) : 0.95 (3H,t), 1 .05 (3H,t), 1 .60 (3H,t), 1 .65-1 .80 (2H,m), 2.50-2.60 (2H,m), 3.00 (2H,t). 3.60 (3H,m), 4.00-4.10 
(2H,m), 4.80 (2H,q), 5.70 (2H,s), 7.10 (1H,d), 7.20 (1H,m), 7.60 (Trim), 8.60 (1H,d), 8.70 (1H,s), 9.10 (1H,s), 10.65 

55 (1H.S). 

LRMS: m/z553(M+1) + 

Analysis : Found C, 56.41; H, 5.83; N, 20.19; C 26 H 32 N 8 0 4 S requires C, 56.51; H, 5.84; N, 20.28%. 
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Example 25 

methvl-2.6-di hydro-7H-pvrazolo[4.3-d]Dvrimidin-7-one 0 

[01 70] The title compound of preparation^ (300mg, 0.46mmol) was dissolved in ethyl acetate (40ml) and hydrogen 
chlor.de gas was bubbled through for 20 minutes, whilst stirring at 0°C. The solvent was removed under reduced 
pressure and the residue azeotroped with diethyl ether. The solid was dissolved in water (50ml) and basified with 
SOdlUm " rbona,e solutlon - The aa . ueous s °'"'i°n was then extracted with ethyl acetate (3x30ml). and the 
comb.nedorgan.c layers were washed with brine (3x20ml), dried over Na2 S0 4 , filtered and concentrated under reduced 

ZZ ?« ! SS °' Ved in diethy ' 6ther a ' nd concentr ated under reduced pressure (repeated x3) then 
recrystalhsed Irom ethyl acetate : hexane to afford the title compound as colourless solid (145mq) 

«H of l i ) 7 0 ° / ?H (3 r , i ) in « u Jf (7H ' m) ' 1 - 65 " 1 8 ° (2H ' m) ' 2 40 mS) - 3 °° < 2H ''>' 3 10 < 2H ' d >< 3 60 <2H.d). 4.70-4 80 
LRMS ™£fwr 25 (1Hm)! 7 <mm) ' 8 60 (1Kd) ' 8 65 (1KS): 9 05 (1KS) ' 10 65 < 1H ' S >- 

Analysis : Found C, 56.18; H, 5.53.; N, 19.84; C 26 H 30 N 8 O 4 S 0.5H 2 O requires C, 55.80; H, 5.58; N, 20.02%. 

Biological Activity . 

oulll thanToTl d 0 S 0°nM e inVenli ° n *° VilrqacWAies as inhibi,ors of cGMP p DE5 with IC 50 values 

cGMP PDE h 5. f0ll ° Win9 Tab ' e illUS ' rateS V " roac,ivi1ies <or a range .of compounds of the invention as inhibitors of 



Example 


IC 50 (nM) 


4 


26.60 


8 


16.40 


"10 


14.00 • 


19 . 


9.70 


20 


8.50 


22 


10.30 



Claims 

1. A compound of formula IA, or of formula IB: 



OR 3 HN 





IA 



IB 



wherein 



A represents CH or N; 

FP represents Het 1 . alkylHeP, aryl or alkylaryl, all of which are optionally substituted by one or more substit- 
uents selected from halo, cyano, nitro, lower alkyl, ORS, C(0)R6, C(0)OR7, C(0)NR8R9 NRiOapiOb and 
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S0 2 NR 11a R 11b ; 

R 2 and R 3 independently represent H or lower alkyl, which latter group is optionally substituted and/or terpni- 
nated by one or more substituents selected from aryl, Het 1 ; halo, cyano, nitro, OR 6 , C(0)R 6 , C(d)OR 7 , C(O) 
NR8R9, N Ri0a R i0b and S0 2 NR 11a R 11b : s ^ 

R 4 represents S0 2 N R 1 2 R 1 3 ; 

R 12 and R 13 independently represent H; lower alkyl optionally substituted and/or terminated by one or more 
substituents selected from aryl, Het 1 , halo, cyano, nitro, lower alkyl OR 5 , C(0)R 6 , C(0)OR 7 , C(0)NR 8 R 9 , 
NR 10 R 10a and S0 2 NR 11a R 11b ; Het 1 ; or together with'the nitrogen to which they ar.e attached, form Het 2 or a 

structural fragment of formula lla: i 

I • ■ • ' ' ' '. 




NR14R15 



• Ha 

R 14 and R 15 independently represent H : lower alkyl, C(0)R 6 , C(0)OR 7 or C(0)NR 8 R 9 ; 
Het 1 represents an optionally substituted four- to twelve-membered heterocyclic group, which group contains 
at least one nitrogen atom and, optionally, one or more further heteroatoms selected from nitrogen, oxygen 
and sulphur; 

• • « . Het 2 represents an optionally substituted three-to twelve-membered heterocyclic group, which group contains 
at least one nitrogen atom and, optionally, one or more furthpr hqteroatoms selected from nitrogen, oxygen 
and sulphur; and ■ 
R 5 , R6 , R 7 /R 8 ,'R 9 , R 10a , R 10b , R 11a and R 11b independently represent H or lower alkyl; 

* ♦ 

or a pharmaceutically, or a veterinarily, acceptable derivative thereof; provided that when R 2 represents C^. 6 alkyl 
and:- 

(a) A represents CH; R 1 represents Het 1 or CH 2 Het 1 (in which both cases Het 1 represents a C-linked 6-mem- 
bered heterocyclic group containing one or two nitrogen atoms, optionally in the form of its mono-N-oxide, or 
a C-linked 5-membered heterocyclic group containing from one to four heteroatoms selected from nitrogen, 
oxygen and sulphur, wherein either of said heterocyclic groups is optionally substituted with one or two sub- 
stituents selected from C,_ 4 alkyl, which alkyl group is optionally substituted with alkoxy, halo or NH 2 ), 
phenyl or benzyl (which latter two groups are optionally substituted with one or two substituents selected from 

alkyl, alkoxy, halo, CN, CONH 2 , N0 2 , NH 2 and S0 2 NH 2 ); and R 3 is C A _ 6 alkyl optionally substituted 
with C^ alkoxy; then R 12 and R 13 do not represent, together with the nitrogen atom to which they are attached, 
a piperazinyl group, optionally substituted in the 4(N) position with C A . 4 alkyl optionally substituted with OH, 

alkoxy or CONH 2 ; and 

(b) A represents N; R 1 represents CH 2 Het 1 (in which Het 1 represents a C-linked 6-membered heterocyclic 
group containing one or two nitrogen atoms, optionally in the form of its mono-N-oxide, or a C-linked 5-mem- 
bered heterocyclic group containing two or three nitrogen atoms, wherein either of said heterocyclic groups 
is optionally substituted with C 1 . 4 alkyl) or benzyl; and R 3 is C^. A alkyl (optionally substituted with one or two 
substituents selected from OH, ^.4 alkoxy, benzyloxy, NR 5a R 6a (where R 5a and R 6a are each independently 
selected from H and C v4 alkyl or, together with the nitrogen atom to which they are attached, form a py rrollidinyl, 
piperidinyl or morpholinyl group), phenyl, furanyl or pyridinyl), C 3 . 6 cycloalkyl or 1-(C 1 . 4 alkyl)piperidinyl; then 
R 12 and R 13 do not represent, together with the nitrogen atom to which they are attached, a 4-piperazinyl 
group, optionally substituted with one or two C 1-4 alkyl groups, optionally in the form of its 4-N-oxide, and 
optionally substituted at the 4(N) position with C-,^ alkyl optionally substituted with one or two substituents 
selected from OH, NR 5a R 6a , CONR^R 68 (in which both cases R 5a and R 6a are as defined above). 

A compound as claimed in Claim 1 wherein R 1 represents C,. s alkylHet 1 , in which Het 1 represents a six-membered 
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aromatic heterocyclic group containing one or more nitrogens. 
3. A compound as claimed in Claim 1 or Claim 2, wherein R* represents linear, branched, cyclic, or acyclic lower alky.. 

4 " ^rZ? any '° ne ° f ,he PfeCeding C ' aimS ' Wherein * re P fesen1s linear ' inched, cyclic, or 

S c! "eg aS 15 0pt '° nal,y . S ' Ubs,i,u,ed or ,ermina,ed «V OR5 (in which R5 js H or linear, branched, or 

5. A compound as claimed in any one of the preceding claims, wherein Ri* and independently represent H 

ormLTl n T T ^ 9r °° P " ° pfi ° na " y SUbS,i,U,ed and/or ,ermina ' ed ^ one 

or more subst tuents selected from ORS (in which RS is H or linear, branched, or cyclic C, -C 3 alkyl) HeP (where 

HeP represents a s,x-membered aromatic heterocyclic group containing one or more nitrogens) or NR'Orh- Ret' 

(where HeP represents a six-membered heterocyclic group containing one or two nitrogens)- or together wiih the 

a n ,kXhich 0 |Ti 0 '"^ a " aChed ' rePreSent m0rph ° ,inyl ' ^^ azm aza- or diazS^ 
OR* T1TZ 9 '°T r 3 ° P " 0na V SUbSti,U,ed by ° ne ° f m ° re subs,itue ^ Elected from oxo, e hyleneketa 
oZlTn»~«< Z " ne r ar '. branched ' ° f c ^ ic c r c 3 a«ky.), nrior,, or , ower alkyl) , or a structura y , f 

a Tc c a kv, Tc.o^T h ■ IS* ^ ^ * '-ear, branched, cyclic, or 

acyclic C,-C 3 alkyl or C(0)OR7, where R? represents linear or branched C r C 4 alkyl. 

6. A compound as defined in any one of Claims 1 to 5 for use as a pharmaceutical. 

7. A compound as def.ned in any one of Claims 1 to 5 for use as an animal medicament'. 

8. A formulation comprising a compound as defined in any one of Claims 1 to 5 in admixture with a pharmaceutical^ 
or vetermanly acceptable adjuvant, diluent or carrier. "ceuucaiiy 

9. A formulation as claimed in Claim 6, which is a pharmaceutical formulation. 

10. A formulation as claimed in Claim 8, which is a veterinary formulation: ' ' ■ • i 

11. The use of a compound as defined in any one of Claims 1 to 5 in the manufacture of a medicament for the curative 
or prophylactic treatment of a medical conditioh for which inhibition of cGMP PDE5 .is desired 

12 ' tZT? ^ C,ai * the C ° nditi0n iS ma ' e e ^i'e ^function, female sexual dysfunction, prema- 

ture labour, dsymenorrhoea, benign prostatic hyperplasia (BPH), bladder outlet obstruction, incontinence stabte 

s°c.lt t Va : ant ^rT^ 0 hy P ertension ' P«*n«»y hypertension, congestive hear, faTure a^ 

S^^T^T "Tf "'f^' °' r " dUB8d b '° 0d ^ P atenC * chronic asth ™. bran- 

ch kT»Z h ' 9,C nrt,S> 9' aucoma - a disease characterised by disorders of gut motility, pre-eclamp- 

S iseasTi SV T 6 ' f n f te ,0 ' eranCe ' mUl,iP ' e SC ' er0SiS ' P e "Pheraldiabe.ic neuropathy, stroke, Alzheimefs 
disease, acute resp,ratory fa.lure, psoriasis, skin necrosis, cancer metastasis or baldness. 

1 3. A process for the preparation of a compound of formula IA, or of formula IB, as defined in Claim 1 , which comprises: 

(a) reaction of a corresponding compound of formula MIA, or of formula NIB, respectively: 





S0 * Y 1MB 



N — R> 
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wherein Y is a leaving group and R 1 , R 2 , R 3 and A are as defined in Claim 1 , with a compound of formula IV: 



R 12 R 13 NH 



IV 



wherein R 12 and R 13 are as defined in Claim 1; 

(b) cyclisation of a corresponding compound of formula XVIA, or of formula XVIB, respectively: 



10 



15 



20 



25 




XVIA 




XVIB 



N— R 



wherein R 1 , R 2 , R 3 ; R 4 and A are as defined in Claim 1; 

(c) for compounds of formulae IA and IB in which R 1 represents alkylHet 1 or alkylaryl, alkylation of a corre- 
sponding compound of formula XVIIIA, or of formula XVIIIB, respectively: 



30 



35 



40 




XVIIIA 




XVIIIB 



45 



50 



wherein R 2 , R 3 R 4 and A are as defined in Claim 1 ; 

(d) conversion, removal or introduction of a substituent on an aryl, a Het 1 , or a Het 2 group in, or on the phenyl/ 
pyridinyl, or pyrazolo, unit of, a compound of formula IA or IB; 

(e) conversion of one R 3 group to another by alkoxide exchange; 

(f ) for compounds of formula I A or I B in which R 12 and R 13 together with the nitrogen to which they are attached, 
form a N-alkyldiazacyclo-(C 3 -C 12 )-alkyl group, alkylation of a corresponding compound of formula I A or IB in 
which R 12 and R 13 together with the nitrogen to which they are attached, form a diazacyclo-(C 3 -C 12 )-alkyl 
group; or 

(g) deprotection of a protected derivative of a compound of formula IA or of formula IB. 



14. A compound of formula III A, or of formula 1MB, as defined in Claim 13. 
55 15. A compound of formula XVIA, or of formula XVIB, as defined in Claim 1 3. 
16. A compound of formula XVIIIA, or of formula XVIIIB, as defined in Claim 13. 
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